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PREFACE. 



Medical teaching has been very crude and imperfect in practical 
medicine, from the want of a proper systemization of facts, and the de- 
velopment from these of pathological and therapeutic laws. In place of 
this we have been presented with the theories of closet practitioners, 
and the vagaries of dreamers, who were always more persistent in mak- 
ing known their views than the modest toiler by the bedside of the sick, 
in the dead-room or in the laboratory. There has, however, been a great 
change in this regard within the last quart<3r of a century; and men now 
value the facts of observation more than the conclusions arrived at by 
rea.soning from imperfect data. Thus, the practice of medicine has 
attained such development that it may be regarded as a sruncf. 

Webster defines science to be "a collection of the general principles 
or leading truths relating to any subject, arranged in a systematic man- 
ner.' In order, therefore, that the practice of medicine should be 
termed scientific, it is necessary that there be certain well-defined 
truths, and that these be so grouped together as to establish fixed prin- 
cipleh. 

Many deny that there is any science in the practice of medicine, and 
only admit it in chemistry and anatomy, out of the seven branches 
taught in our colleges. Others, and among these our best writers, while 
claiming that medicine is a science, almost entirely ignore it in practice, 
and in writing results are given as almost entirely or quite empirical. 
That practical medicine is an art to be studied, and perfected by contin- 
ued practice, must be admitted, but I claim that there is an underlying 
scientific basis that needs to be known to give tKe greatest success. The 
empiric may have success, but it is only after he has generalized his ob- 
servations, and formed in his own mind, certain definite principles. The 
man who has this power in a great degree, has great success, while the 



man who has it not, will not succeed. Any phyeicUn may prove the 
truth of these propositions by looking into his own mind and tracing the 
process of reasoning by which hisrractice is governed. 

If these are facts, — and no person who looks at them dispassionately 
can doubt them, — we can easily aei the importance of ihe teaching of 
those genemli/ntiona of truths which form Inwn in praeiical medicine. 
Having mastered this, the student commences his practice with definite 
principles, and liis observations being properly directed, his experience 
is more valuable. He commences, in fact, so far as regards this, at the 
point where the empiric would leave off after ten or twenty years prac- 
tice. It is true that it is very difficult to get i hat thorough study from the 
medical student which will enable him to master the subject, and yet if 
presented in ita simplest form he vrill see a beauty In it that will cxcit* 
to deeper study. 

While I would ask the indulgence of the reader for many imperfec- 



tions and short-comings in this volume, I ai 

the facts correctly stated, and the conclusions 

ing the first from prejudice, nor wresting the 

theory. The object has been to so generalize 

pathology, as to give a sound basis for a rati 

If it serves this purpose, and gives efficient aid to the student in this 

difficult department of study, the author will be fully recompensed for 

)iis labor. 



certain that he will find 
gitimate; neither distort- 
cond to prove a favorite 
le facts of physiology and 
lal practice of medicino. 
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THE PKINCIPLES OF MEDICmE. 



INTRODUCTION. 



I Any variation from the Htaiidard of heiilthy functiou or 
tructuro is dieeaee. Human Phyeiology is the study of the sialf 

^d actieitie^ of the body in lieulth ; Pathology is the study of 

pe stale and actkUku of tlie body in disease. To study Pathol- 
f to advantage^ therefore, it is necessary that the student be 

ppnversant with the fiti'ts and principles of Physiology, and to 
mite a practical, application of this knowledge, that he shall 
rt'e verified those which are cognizable to onr senses by per- 
mal observation. In this mnnuer he establishes in his own 

Blind a standard of comparison, and is enabled to determine 
iriatione from this. 



\ The varion.s fimetioua of life in health have certain uuitbrm 
Ipressions, through the nervous and motor systems, which thus 
■ve evidence of the state of the individual, while the physical 
ropertiea of the various tissues have a uniform standard, rep- 
lenting health. In the same manner the phenomena of life in 
have certain expressions termed si/jnptomit, which give 
|ideiic<> of the [lathologieal state of the entire body, or of its 
And tile change in the physical properties of parte de- 
ntines structural lesions. 




) 
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circulutioti we use ilii'ect or indirect sedatives, which dimtiiish 
the frequency of the pulse and give a iiuifortu circulation. By 
the use of hnths we diminish tlie Iieot. If necessarj', there are 
means which lessen the oxeitoment of the nervous systeni. The 
■defect of excretion is remedied by diaphoretics, diuretics, and 
cathartics, which increase the functions of the principal eninnc- 
torics. And the defect of digestion and nutrition is remedied 
by the use of bitter tonicK, restoratives, and nutritions food, 
which increase these functions. "And lastly, the perversion of 
_tbe blood is remedied by the use of qninia for the malarial 
Biiasm, or the use of sulphites, chlorntes, or nome mineral acids, 
irhen it is an animal miasm or effete matter. 



There are two special advantages in studying disease in this 
ray : Fii-st, wo obtain a correct estimate of the extent and kind 
f diseased action, and the particular parts affected, and arc not 
i liable to be led astray by the meaningless names of the old 

fohffy. Second, a rational therapeutics is at once suggested, 
^the disease is analyzed by the rule of excess, defect, and per- 



1 principal difiicuHy we meet with in our study of Path- 
f is tho uncertainly of the physiological standard ; not that 
■ell developed system of Physiology, but that 
influenced to some extent by the crude theories 
J which they endeavor to make facts conform. 
^ Human Physiology, aided by the invcstiga- 
i Chambers, and would suggest the study of 



if -iilijtcts is always of advantage in 
■:lii I" Jii:i(le to lead naturally from firwt 
[■ tile subject, I do not know 
|j1e in the prcf-ent state of the 
b nut attained it, 
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The method I have adopted considers the subjects in the fol- 
lowing order : — 

( Formative or vital. 
Forces operative in animal life < Heal. 

( Electric it J. 

f Formative. 

Animal cells. " " " i Secreting. 

[ Neerological. 



The influen 
The ij-mph 
Circulation 



eo of morbid material a 
and its circulation, 

of the blood. I ','* 



Inflainniatiiij 



I Sym pathetic 
L ganglia. 



Contractile fiber. ] 



Volition. 
Sensation. 

Automatic movement. 
Sympathy. 
Control of vegetative funo- 
titius. 



If we make ourselves masters of the physiology of these 
functions, so as to know the structure of the aulmal mechanism, 
its mode of action, the causes tliat influence it, and the results 
attained, wc have the theoretical knowledge necGs.5ary to the 
study of Pathologj'; and if wc are enahled, by previous obser- 
vations, to determine each of these in the living body, we will 
be enabled to make a practical use of Piitliology in diagnosis and 
therapeutics. 



IBTKOU LHT I OS. 



As I will luiike frequent reference to the claeeifieation of Dr. 
of the work, I append it here. It will 



WiUia 



1 the I 



ihanis, I 
be fouud in this, that the Icsious of excess, delect, ^iid i>ervei^ion 
are notetl, am\ the results named. In this ulassificatioii, the ele- 
ments of disease arc considered in two classes, primary or ulti- 
mulc cleiiu'iilff and itccondary or proximate elnniiilit. 
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Setufttion. 

Vol until ry -motion 

Involiiiiliirymotiii 



SIeii:iciit.iry 
componontr 

of blood. 



Elementary 
the blood. 



Pibri.1. 
Albuiixin. 
Oil iind cuiiibi 

uJfgnnl ins 
(tuliiiuund 
Watar. 
By rpipirntiuT 
By SRprMioti. 
By nutrition. 
. By foreign mi 



PROXIMATE ELEMENTS OF DISEASE. 



t Perverted, degeneration. 



f Gencial.ptethorn. 
lantity, I 

I Pnrtiul, local hy- 
lull t J, L peraeniia. 



c Increased, detcrmi- 

i ^ nation of blood. 

— ■g nimin'ed, conKesl'n 

> S Pnrtly inc./inflHm- 

5 Partly dim \ mat'n. 



i Deficient, atrophy. 
EieeaaivB, hypertrophy. 
I De^Ecneralion of tiuuee. 
Perverted, i Morbid deposits. 
I Morbid growths. 

— Prme^Ui i/ Medieint, pp. 98, 9T. 



CHAPTER I. 



LIFE. 



1. In our endeavors to ekiridute those jirinciiiles which jihoiild 
underlie a rational pra<;tice of medicine, it is neecssarv that we 
examine, so far aa wc can, that which is called life. It will 
readily be seen that this should take precedence offancfion, which 
is only a manifestation of life. 

2. But we are met at the threshold of our inquiry hy two 
classes wlio ridicule such investigation, and by this nieanri have 
retarded the development of correct doctrine. The one claims 
that ihe chemical and physical forces observed in nature are 
sufficient to account for all the processes and phenomena of life ; 
consequently that in a true physiology the whole series of vital 
operations is to be eicplained upon chemical principles. Not 
only so, but that the laws of disease and of therapeutics are to 
be evolved in the same manner. 

3. The second claims that, life being beyond our knowledge, 
intangible to our senses, and not, therefore, susceptible of reason, 
it is useless to speculate upon it. With those there are various 
shades of opinion — some leaning to the chemical theory, others 
to the supernatural, or the Source of all poirer. Dr. Draper, in 
his Human Physiology, attributes life to the soul — "aself-eon- 
eoious and immortal principle which animates this machine." 

He says further, that the physiologist "can not but recall with 
regret the existing use of many terms, such as mind, intellect, 
vital principle, and spirit, which, though they were at first 



24 LIFE. 

doubtless employed as expressions of the fuiictiuns t 
of the soul, have, in the course of time, gathered other meanings 
and confused the popular ideas." . . . . " On one of these 
terms, the vital principle, I may make a few remarks, since, from 
being a mere exjn-ession of convenience, it has by degrees risen 
among physiologists and physicians to the rank of designating 
an existing ageni, by some regarded as of tiie same kind as light, 
heat, electricity, or gravitation — nay, oven superior to these, 
since it is its peculiar attribute to liold them alt in check. Ani- 
mated by this extraordinary power, organic siibstaiicos are sup- 
posed to witlistand every external influence, and to submit to 
physical agents only after this principle has left them. Such ti 
prcjKtsterous doctrine will not bear the touch of exact science 
for a moment. It is only a relic of the old metaphysical system 
of philosophizing, which accepted a name in lieu of an explana- 
tion, which preferred tlie dogma of the horror of a vacuum to 
the more simiile view of the pressure of the air." 

4, It is true, however, that there is organic life, and every om, 
has the evidence of this in hi.s own person, and as he is brought 
in contact with it tbronghont his existence. Whatever it may 
be, and whatever relations It may liear to other forces in uatnre, 
it stands at the threshold of our inquiries, and we can not pass 
it by witliout examination. Before giving my own views, I will 
briefly present those of other writers which have claim to our 
consideration, and which will pave the way for certain definite 
axioms. 

2. Going back to the year 1744, we find Swedenborg, one of 
the moat accurate observers and correct reasoncrs of the eigh- 
teenth century, presenting the matter in this fytm : "There is a 
certain formative substance or force that draws the thread from 
the first living point, and afterward continues it to the last jioint 
of life. With respect to tliis formative substance or force, such 
is the defect of terras that we can predict scarcely any thing of 
it except that it is the first, tlie most perfect, the most universal, 
and the most simple of all the substances and forces of its king- 
dom ; and that it has assigned to it, within its own little corpo- 
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r«il worlcJ, a certain species of urn til presence, power, kiiowleilge, 
ami providence. The first ends, us well iia the middle and ulti- 
mate ends, uecording to which causes follow lit provisive and 
given order till they arrive at the ultimiitc effect, ap|K'ar to be 
present to it,and inherent within iljsinniltaneonsly and instantly. 
Conseqneutly, this snbstaiiee or force represents to itself the state 
abont to be formed, jnst as if it were a state already formed ; 
and, indeed, tlie state already formed as a state abont to be 
iurnied. Moreover, the series of all tlic eonfingentti, in the 
order in wliieh they snecefsively appear for the ]iiirjiost' of com- 
pleting the work nf formation, is instantly present to it, and, as 
it were, involved within it. — Economy of the Animal Kingdom, 
jiai;e 221. 

C. Skrem on Lifo.— "I) is difficnlt to define lite, for we 
know not what it is; and this is the secret, of all others, that 
nature will be most likely to keep to herself. W'c may give it a 
, name, however, and call it what we will ; hnt the very existence 
I of this mysterions essence, like the cause of heat, is known only 
, by its obvious effects. But these effects are evident to all; we 
know, ftr example, that this is the cause whieh constitutes the 
, difference betwixt the living and the dead body, and the loss of 
which is the cause of death. AVe know that, for a time, it en- 
dows matter with certain proi>erti*s — sneh, for example, as the 
power of self-preservation. It enables all living animals to 
resist, within a certain range, the effects of noxious agents, as 
I well as those chemical and olher changes that would he injurious 
I to life. It enables them not only to provide for, but to regulate, 
' their own temperature. But, even indejwndent of the pro|ierty 
I of evolving heat, it enables a living animal, in a certain degree, 
to resist the effects of extreme cold. It is this which enables 
I the blood, when it forms the new solids in the living body, to 
\ organize itself; it is this, also, which endows the whole of t lie 
[animal creation with the power of communicating vitality to 
I tiieir offspring, and each in return to continue the existence nf 
' their own race. Such are some of the characteristics of life; 
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and tlio blood is as essential in the production of tljeso phenom- 
ena as either the brain, the nerves, or any of the solid structures 
of the auiinul economy." — OltacjTationii on the Blood, page 120. 



7. Carpenter on Vilrtl Force. — "A strictly sclentilie inquiry, 
then, must recognize dynamical agency as well as material condi- 
tion ; and it will be found that this is i>eculiarly requisite in th& 
science of life, which has been pursued by some as if it were a 
sufficient account of every phenomenon not otherwise explicable, 
to refer it to a ' vival principle ; * while nthei-s have endeavored 
to reduce all physiological oausfltiou to a set of material eondi- 
tions, maintaining that life entirely de^iends on ' organization,' 
and that the hypothesis of a vital principle is consequently un- 
necessai-y and nnphilosophical. Others, again, who have recog- 
nized the operation of physical and chemical agencies in the 
living body, have maintained that all vital action is hut a i>ecu- 
liar manifestation of heat, mechanical power, chemical affinity, 
and the like; and have thus attempted to break down the bar- 
rier between the organized and inorganic creation. The author 
has elsewhere endeavored to show that we have evidence of the 
operation of a poicer in the living body, wliose manifestations 
are so different from those of the physical forces, that we can, 
not reasonably refrain from giving it a distinctive designation ; 
and that this ' vital power ' may exert itself in a great variety of 
modes, and consequently may produce a variety of phenomena, 
according to the material conditions of its operation, just as 
(though the comparison he somewhat clumsy) the mechanical 
po>ver whicli turns the engine-sha'ft in an extensive factory is 
rendered efficient for an immense variety of pnriwses, acconling 
to the constniction and arrangement of the several niuehines 
through wliich it is distributed. And further, he has attempted 
to prove that the source of thia vital power is to be found, not 
iu the organization of the being itself, but in the forces which 
ojwrate upon it ab extrnm ; ami that it has the same close and 
intimate relation with the hpat, oleetricity, chemiral affinity, aud 
other agencies of the inorganic world, which they have been 
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proved to have with each cither; so that, just as heat acting 
upon water generates mechaiiieal force, or when applied to a cer- 
tain cnni1>inntion of metals, cWtricity — so when bronglit to bear 
uiwn a torpid animal or upon a seed (in which the material con- 
ditions of this activity arc i>resent), it manifests itself as a vital 
foroe, and is the immediate dynamical condition of tlio jihenoni- 
eiia of gi-owtli, development, etc. (Si'O AirtlitT, pp. 140 to 148.) 
— Hmnan Pfij/siolor/if, p. 3fi. 



, LIcbig on VUrl For.;.—" In llio ainniul ..vnm, ii.s well as in 
the seed of a plant, -we reeognixe a certain rcniarkahlf loi-ce, the 
, source of growth, or increase in. tlic mn^.t. and of reproduction,, 
or of supply of the matter con-tumod — a force in a stale of rest. 
By the action of external influeupcs, by impregnation, by the 
presence of air and moisture, the condition of static equilibrium 
of this force is disturbed ; entering^ into a state of motion or ac- 
tictivity, it exhibits itself !n the production of a series of form» 
which, although occasionally bounded by right lines, are yet 
■widely distinct from geometrical forms, sneli as we observe iii 
crystalized minerals. This force is called the vital force, or vis 
vittB, vUalUy. 

" In the vital process, as it goes on In vegetables, it is exclu- 
sively inorganic matter which undergoes this decomjiosition ; 
and if, with the most distinguished mineralogists, we consider 
atmospherical air and certain other gases as minerals, it may be 
said thalt the vital process in vegetables accomplishes the trans- 
formation of mineral substances into an organism endued with 
life; that the mineral beeomea part of an organ imssessing vital 
force. 

" If the vital phenomena be considered as niaui festal ions of 
I a peculiar force, then the effects of this force must be regulated 
f by certain laws, which laws may be investigated ; and these laws 
[iniistbe in harmony with the universal laws of resistance and 
Lmotion, which preserve in their courses the worlds of our own 
rand other systems, and which also determine changes of form 
' aud structure in material bodies, altogether independently of the 
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matter in which vital activity apjwnva tii reside, or of the form 
in which vitiilitv is niitiiiiVsteil. 

" The vital force in a living uninial tissne nppcars as a cause 
of growth ill the mass, ami of resistance lo those external agen- 
cies which tenil to alter the form, structure, and coni|>ositioii of 
the jsnbstnnce of the tissue in which the vital eiicrgj- resides. 

" This foi'ce fnrthei" manifests itself as a canst) of motion and 
of change in the furni ami wtincturc of material snhsfances, by 
the distnrbanee and nlioiitioii of the state of i-est in whicli those 
chemical forces exist, hy wl.icli the elements of the comi>niinds 
conveyed iu the living tissues, in tlic't;,rni of luod, arc heid 
together. 

"Tlie vital foi-oc eauses a. decomposition of the eonstitnents 
of food, and destroys the force of attraction which is continnally 
exerted between their molecnles; it alters the direction of the 
chemical forces in snch wise that the elements of the constituents 
of foml arrange themselves in another form, and combine to pro- 
dnce new eomiionndK, either identical in eomixtsition with the 
living tissnes, or differing from them, Tt further ehanges the 
dti-cction and force of the attraction of cohesion, destroys the 
cohesion of the nutritions romponnds, nnd forces the new com- 
|)onnds to assume forms altogether different from those which are 
the resnlt of the altracthm of cohesion when acting freely — tliat 
is, without resistance. 

" The vital force 
inaemnch as the nen 
and etrnctnre in tli 
with that of the livi 

"Those newly-fi.i 
from that of the livi 



s also nianifi.'iited as a force of attraction, 
comjioiind produced hv the change of form 
( food, when it has a composition identical 
ig tissue, becomes a part of that tissue, 
med compounds, whose comjiosition differs 
Ig tissue, are removed from the situation in 
which they are formed, and, in the sha|>e of certain secretions, 
being carried to other parts of the body, undergo in contact with 
these a series of analogous changes. 

"The vital force is manifested in the form of rcMistanee, inas- 
much as by its presence in the living tissues their elements ac- 
quire the power of withstanding the disturbance and change in 
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their form aiul com position, wliifli external agencies tend to pro- 
dnce — a power wliich, Biniply as clieraical rompounils, they do 
not possess. 

"As in the case of other forces, the conception of an iincc]uul 
intensity of the vital force comprehends not only nn nucijiuit 
capacity for growth in tlie mass, and an unequal power of over- 
coming chemical resistance, tut also an inequality in the anionnt 
of that resistance which the [larts or constituents of tlie living 
tissue oppose to a change in their form and eom)H>sition, from 
the action of new external active causes of change; just as tlie 
force of cohesion or fif affinity is in dii-cct projwrtion to the re- 
sistance which these forces op(H)se to any external cause, mechan- 
k ical or chemical, tending to seiMifote the molecules, or the ele- 
ments of an existing^ compound. 

"The manifestations of the vital force are depcuilcnt on a 
certain form of the tissue in whieh it resides, as well as on a 
Axed conijwsition in the substance of the living tissue. 

"The capacity of growth in a living tissue is determined by 
the immediate contact with mattei's adapted to a certain decom- 
position, or the elements of which are capable of becoming com- 
ponent parts of the tissue in whicli vitality resides. 

"The phenomena of growth, or Increase in tlie mass, presup- 
poses tllat the acting vital force is more powerful than the resist- 
ance which the chemical foit-e opposes to the decomposition or 
I transformation of the elements of the food. 

"The manifestations of the vital force arc dependent on a 
I certain temperature. Neither in a plant nor in an animal do 
phenomena occur when the temperature is lowered to a 
Eflin extent. 

phenomena of vitality in a living organism diminish 
% inteu.sity when heat is abstracted, provided the lost heat be 
90t restored by "ther causes. 

"Deprlvalion of food soon puts a atop to ail manifestations 
I of vitality," — Animal ChaaiiAry, pages 11, 60. 
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9. C/iambrrs oit Death and Life. — "Man's body may be 
likeneil to a stately mansioiij made of beauteous but veiy per- 
ishable iiiutcriaiN, all of wliicb arc always iiei'diiig re|)airs to keep 
lip the shapeliness and iisefiilnes,s of the biiihliiig ; but not all in 
€qn«l degrees. Some of the walls may stand niiaided for years, 
ivhilc other parts may want almost hourly looking after. When 
the owner leaves the dwelling the repairs cease, and then we sec, 
not all at once, bnt one after another, the materials falling into 
riiiu. It will serve a purpose in my argument to think uvur the 
several steja of this ruiii for a few minutes. 

" I began this lecture by likening the animal body to a Imild- 
iitg constructed of perishable materials, whioh need contluuoua 
renewal to maintaiu the usefulness of the structure. To keep 
up the simile, the permanent architect is the indwelling life, and 
he best jterforms his duty, not by fits and starts of work, but by 
■ever- watchful industry. He should be eveiy moment removing 
decaying materials from the walls and working machinery, to be 
carted away at convenient periods, and he should be everj' mo- 
ment supplying their place by fresh. Thus there are two de- 
partments carried on simultaneously — the 'destructive' and the 
■'couatructivej' and upon thoir harmony and completeneBS de- 
peud the [>erfcction of life which we call health. Both are ne- 
cessary ; and the dcfieieucy of either or both, or the prejwnder- 
ance of one over the other in various jmrts, or their dcficieucy 
in one part while other parts remain active, constitutes a defi- 
ciency of life — a disease." — Tiencteol of Life, pages 14, 'lit. 



10. I might continue these quotations, and that, too, from 
authorities that have stood high in the profession, but I do not 
deem it necessary, as wliat I have given above is conclusive aa 
to the general belief in a forco superior to the chemical and 
physical forces that govern the inorganic world, I do not deny 
the aotiou of these in organized bodies, but that in life they ate 
fiubservient to another and higher jTOwer. 

The relation of these I thus stated, iu 1857, in a work on 
Therapeutics : — 
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" But before considering these two classes of disease, it will 
be advantageous to take u glance at tlie forces which act iiiJoii 
the materials of which the Iwdy b composed, producing all the 
varied actions of the system, both in health and di^eai^. In the 
human body, as well as in all living organisms, we recognize two 
separate and distinct kinds of force, which are antagonistic tt> 
each other. These have been nainefl the tifal and chemical 
forcea. 

" The vital force is that power which, from the single cell, 
builds up the entire organism ; separates from the nutritious 

. materials furnished it those portions which form the different 
organs of secretion, excretion, and innervation ; supplies the 
waste of the tissues, and tends to Ueep the body intact. 

" But in the chemical fon.-e we recognize the cause of the 
waste of the liody, the disintegration of the tissues, the change 
of matter from a higher to a lower grade of organization, and 
all the retrograde tendencies in the body — from a state of health 
to disease and death. 

"Health, then, consists in the maiuteuance of the proper equi- 
librium lietweeu the vital force which builds up the system, and 
the chemical force which causes disorganization. Life itself is a 
forced state of being, caused by a preponderance of vital force, 
every atom of the body having a constant tendency to revert 
back, into its original cleraeuts. This change taking place in the 
eutire body produces death; in but a portion of the body it pro- 
duces diseane. 

"Then any cause which diminishes tlie vital force, thereby 

\ giving a preponderance to the che^itical, becomes a cause of dis- 
r any cause which increases or gives greater intensity to 

I the chemical changes going on in tbe body also becomes a cause 

I of disease, providing these chauges ax-e not antagonized by the 

t' vital force," 
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II. I think, from what has been aheady staled, that we may 
make three propoMi lions, llie truth uf whieh will not he dis|»iited 
hy any oue— indeed, they will not oiily cuiTesitoiid Willi the ex- 
perience, biit also the reason of my readers. They are these: — 

Fh-st. Tliat there is a force in the organic world differing from 
chemical and physical forces, and which may he appropriately- 
termed the Foi'mativc Force. 

Second. Tliat this force is uut possessed hy all persons in equal 
; that iu eomo h is strong, giving health and great power 
; while in others it is fcchle, consequently giving disease 



to liv 
and death. 

Third. That this force i. 
vidual, hut that it may he ii 



not a fixed quantity with any inili- 
!reascd and diminished. 

12. Thesu propositions being admitted, our investigations will 
be tnrned tti those circumslauces that influence this formatitx 
force, or power to live. As regards its entity, or whether from 
the spiritual or natnral world, we care but little. What we are 
interested in knowing is, how it may be conservd, and how it 
may be increased when deficient, 

13. Localization of Ihe Formatirc Force. — With many this force 
has been thonght of as having some central seat, from whicli it 
flows forth to give vitality to the body at large. That this is an 
error will be readily seen, as there is no individual part so con- 
stituted as to bo a reservoir for, or generator of, such force. But 
more especially, if we study the hi.'stology of the body, we will 
see that it is all built upon fhe same plan, and of the same ele- 
ments, and that each nltimate structure or cell has this formative 
force inherent in itself. 

14. Recognizing cell growth as the nltimate formation of the 
body, A-e may safely assume that the formative force by which 
they are organised is the nltimate force. When we speak of 
force, we understand an adice condition, and not that simple 
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pasftivity which merely iTsists change. Therefore in health we 
have coiitiuiietl cell activity, and in nsaociation of tliese liistoge- 
iietie forms in the eomplex aiiiniEil body, si coiiibliiatioii of the 
force evolved, wliicli to some extent is ctimmoii to the whole. 

15. Ansorintlon vllk oflivr Forces. — We are not, however, to 
ignore the fiict that uiaii is a microcosm or epitome of the uni- 
verse, anil that al! the forces of nature may find manifestation in 
his hotly. There is no doubt that in the chemical processes 
which continually go on, there is generated much of his power 
as an organized being. As an example, we may regard heat as 
bnt a synonym for force, or as it has been tersely expressed, 
" the essence of heat la motion." So, also, ekeU-iciiy is force when- 
ever and wherever manifest. We may be UMured, therefore, that 
these forces are utilized in the organic economy, and play impor- 
tant parts, and they are continually to be regarded as working 
in the same direction, associated with, and absolutely indispensa- 
ble to, the higher power that we have been considering, and 
which is the directing and controlling force in organized bodies. 



16. Thin Force in nol possessed bjf all Pernom in equal Degree. — 
This prufwsilion is so self-evident that it is hardly worth our 
while to give it an extended consideration. We observe it in 
both the sick and well, and it must play an imjiortant part in uur' 
therapentics. We see some born with but vitality enough to 
last a few days, weeks, or months. With others it continues life 
for some years, bnt it is nn enfeebled life, and presents continued 
r evidence of the truth of our proposition. 

, Every successful physician acts ujoth this, whether he has 
j ever allowed himself to believe in vital force, or whether he has 
t ever thought of the matter. Therv is, many times, an intuitive 
I iccognition of it, when a patient is seen, that is so strongly Im- 
I pressed upon the mind as to change the common treatment, dis- 
carding harsh and enfeebling meusures, and subslttuting those of 
I' &n opposite character. 
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18. CondUiana /avwing this Formative Force. — These may t 
siinimeil up in tliis — a regular and co-ordinaied action of aU parts 
of the body. Wlieii we descend to pLirticnlni's, we miylit exuiniiie 
ull tlie fiinctioiiH of tlie body, and wo would find llj:it tiieir 
prosier portbrniaure was necessary to its perfection. 1. A^ we 
will liereiiftcr see, all action is de|ieinlciit nptm u continued re- 
newal of St ct e I tl 5 1 1 ' * ' Ji fo tl s luy take 
tlic fii-st pi re A I ealtl ) c It I tl e I u; st e ofgana, 

and perform ce of tl e r f ct as fl e c g all tl e mate- 
rial used ii tr t o s jI ys to lie look ft as c serviitg the 
formntlve force 3 I ll e sai a r t s e essj y that the 
products of jste of t e In Mice t oo^il re oved. 4 
That there le local leiota I 1 f om 1 at se f riiisli the 
blood with lower or inii>erfectly organized forms. It is a well 
ascertained fuft in pathologj-, that the simple presence of matter 
undergoing retrogrude metamorphosis — in jdainer language, 
dying — iui|>airs tlie vitality of lissne. 5. An equal cironlfttioii 
of blood is also an inijmrtunt eleiiifnt. Whenever the blooil is 
cireulating with undne rapidity, the primarj' formative procesfses 
are arrested, and hence the true vital functions of the individual 
are impaired. 6. A regular action of the nervous system, that 
happy mean in which there is neither. excess nor diminntion, is 
also !in imjiortant element. No fact is more promineut in medi- 
cine than tliat overactivity of the nervous system rapidly ex- 
hausts vitality, 7. A temi>eniture, varying bnt little from nine- 
ty-eight degrees, is absolutely essential to the perfDrmance of 
vital processes in the hnman lioJy. 

1!). Though we may have no positive means of determining 
wliether nn individual has sutiicient of the vital or l(innntive 
foi-ce, there are many ciiturastances by which we ai-e enabled to 
jiiive a pretty correct opinion. The development of the |>ereon, 
t<jiial in all directions, is an importunt element in this calcula- 
tion. Kr.|iecially that tonicity of fiber, beiilthfiil and ai-tive jwr- 
fornianee of function, and vi,>ii>roos re>pirati(iii nod eiirulalion of 
blood, 

20. ExiKTienee has jiroveii that the basilar portions of the 
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bniiii liavc :i Jiicct iL-liitioii willi this formative force, and it was 
chiii'iid by Dr. W. llynl Powell tiiat a nieasiirenient of tliis 
ivotilil (Ictermiiie iiociiriitely a pei-son's vitiil tenacity. Tlie nieas- 
ureuieiit wiis nintle by ilriiwiiig a lint; fi-om tlie occipital jii'olu- 
buranct to tlie sntiire between the extcriuil angular [nocess of 
the us froiitis and timlar bon^, and taking the dislanou lH.'twi>eii 
this ami tlie external atulitnry meutiis. If tliis nieasiirenient is 
above three- fonrtlia of iin inch, tlif person ha^ vitality to reach 
the allotted age of man. lint bolow one-half inch we tind vital 
tenacity feeble; and coming down to one-ioiirth inch, we caii 
safely say that the person will not live throngh a severe attack 
of sickness, nor in any event itiore than two or thi-ce years, 

A very large number of obeervations during an active prac- 
tice in tlie last twenty years, has satisfied ine of the trnth of 
these prajKisitions, and I have no hesitation in recommending a 
resort to this measurement as an important element in prognosis. 

21. This Foi-ce is not n fixed quaniiiy with any indmdual, but 
H may be iitPi-eivied or d'tminhihcd. — If this proposition is true, it 
beoomesan important element in praetieal medicine. That it 
may be diminished I do not think that any one will question. 
There i.s always a diniinntion to a greater or less extent in dis- 
ease, and those diseases are nio»t fulal in whieh there is ihe great- 
est diminution. 

If the i-eader will leview wliat lias jnst been said of the condi- 
tions favoring the formative force (18), he can calculate very 
closely how a change of these conditions will lessen it. Indeed, 
lie will find that the calenlation may be made with tolerable 
accumcy as to the extent of iini>nirment. Given, loss of apj*- 

' lite, excitation of the nervous system, pnlse 130, tenij)ei'atui'e 
105° to 107°:=dc«th ; and the a|tproxiniation to death, in any 

I given case, can be very accurately estimatcil by the change in 

' the entire gi'onp, 

22. Ajiy ogaicif (hat vwUntly ehanffcn or (iff(ci» any naturai 
I Jwie'fon Impairs this Fonnatlee Force. — I desire this ))ro|tosition 



to be noticed, as it will l>e fouud true in all casea, and must oer- 
tainly leuil to a radical chaiig*; in the old practicL'. All medicines 
or agcncita acting iu an unnatural manner — namely, eojitrary to 
fnnction in health — rednoes the power of the patient to live. Iu 
this category we will put blood-letting, active cathartics, dinret- 
ie^, and diaphoretics, and tIio9e agents that impair the plasticity 
of" the blood, mercnrials, antlmonials, and even iodine, and the 
salts of potash, soda, etc., if iu large quantity. I would not say 
that snch means might not be used with advantage in some con- 
ditions, but that they arc not necessary, and iu a majority of in- 
stances absolutely injurious. 

23. Oanverstly — Agents that look to a better perfonnanee of the 
principal functions of the body conserve and increeise this Formative 
Force, ami nccessarili/ the power to live. — In this direction thera- 
peutics becomes exact, or, if you prefer the term, scientific ; and 
a practice based ui>ou this proposition is most successful. When 
I come to this, I am walking on familiar ground, as my practice 
has been based upon it for many years. And, taking my own 
experience with that of many others with which I am aoquaintfid^ 
I am satisfied that it deserves to stand as the basisof the practice 
of medicine. 

24. Then the principal remedies may be classified thus : — a. 
Those which place tlie digestive apitaralus in good condition and 
favor digestion. 6. fhose that control the circulation, giving an 
equal and regular circulation of blood, c. Those which give reg- 
ular innervation and natural ])criuds of rest, d. Those that estab- 
lish secretion, and thus remove noxious elements fi-om tlie body. 
e. Those that arrest local diseased processes. Add to this appro- 
jiriate food, and the practice becomes a veiy [lerfect one. It is not 
necessary liere to speak of s^wcifics in medicine, ns we will here- 
after find a place for them ■wlien studying the different processes 
of life. 

25. Comparing the older methods of practice with this, we 
find ft most marked difference in onr favor. Based u^wn such 
principles, the practice of medicine lessens the mortality from 
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ten to tliirty per cent. As this jwint may be denied, it ia well to 
give statistics iu pi-oof, and 1 will select them fi'oni antlioritiee 
that stand high in the inudical world. Cliaml)L'rs i-fpoits two 
luindiTtl and thirty eases of coDtiinied lever, divided into two 



"Of the first series (v.iz., those treated on general prineiples), 
9 are entered as Typhus, and of these there died 4 
44 " Typhoid " '■ 16 

56 " Of donbli'iil or unrecorded type 3 

Total -IS 



Total 1U9 

"Of the secoiul 



44 



sTvi.hu,, und.if Ihe 
Tvphol.l 
O'f doubtful or iiiir 



:liere died 
2 

nk-d type 2 



Total ril Total 4 

J' Of these, lOi) Imve been Ueated on what may be termed 
'general principles;' tliat is to «ay, they took neutral salines 
three or four times a day, with miiall doses un6e or twice a day 
of bydrargyrnm cnm creta at first, and later in the disease, bark, 
ammonia, ether, and wine, when tliese remedies seemed reqnired 
by the symptoms, Leeches and cupping were employed to the 
exterior of the inflamed viscera an occasion called, and liiml was 
administered at the ordinary four .daily meal-times. The other 
121 have been ti-eated on a uniform plan of continuous nutri- 
tion ; animal food, in a liquid form, ha>« been given every two 
hours, day and night, while the patients were awake, and between 
every dose of nutriment a dose of liydrochlorie acid. They have 
been siiongcd two or tliree times daily with tejnd water, when 
the skin was hot and diy ; and in n few instances, leeches or cn|>- 
ping have been used to the exlcrinr of inflamed localities in the 
abdomen or chest." 

26. Taking the statistics of pneumonia niuier the antiphlogistic 
treatment as follows : Royal Infirmary, Eiiinburg, 103 cases; 56 
were cured, 41 died, 7 relieved. SI. Louis, 107 cases; 32 died, 
or 1 in 3J. Rasori, 648 cases ; 143 died, or I in 41. We may 
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nd(I to this the statistics of 380 ciises treated in the Cliurily Hos- 
pital of Vienna j 85 by venesection, lOti by large <loMes of turtar 
emetic, and lfi9 by diet only, with the following result : 



CuroJ, 


GS 


Died, 


17 




«5 


Per cent. 


20.4 


Deaths, 


1 ill .5 



84 



1 in .5.22 



175 



1 



,131 



27. To this I may add my own report of 64 cases of tyi»hoid 
fever treated dnring the year 18ti4, strictly according to the 
principles named. Of these bxit two died, and the average dura- 
tion of the disease was but 13 1-5 days. Of 78 cases of acute 
inflanimutlon of the respirat()ry organs — pnenmonia, bi-onchitls, 
and pleurisy — llie average duration of the disease was (Jj days, 
and but one died. Such facts as these are the best arguments in 
fiivor of the tnith of my reasoning. 

28. Whilst studying formative force, we may advantageously 
consider the outer conditions necessary to its exercise, and under 
which we have healthy nutrition. These are Ught, air, and exer- 
cise, which needs be good, and without which wg can not have 
healthy life. It is quite as necessary to look after these, iu the 
treatment of the sick, as to pi-«scribe drugs, and many times the 
cure will depend ujwn giving the ])atient these essentials of a 
healthv life. 



29. Liffhf. — It is a well knnwn fact that light is as necessary 
to animal as to vegetable life, and that without a sufficient quan- 
tity and good quality disease will result. The familiar example 
of the ]x}tato growing in a cellar and direcl'i {, its I lai hed stalk 
towards the little light which is admitted — th soft ten delicate 
and fragile leaves, its feeble life, the nttei n j «i 1 1 t\ of com- 
plete growth — illustrate the wrongs obHcr\cl i 1 ma i beings 
fi-om the same cause. The child or adult co fi e I t llv lighted 
rooms — rooms with windows to the north, rooms shaded bv high 
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bouses, or sometimes by troes — will ccrtninlj' suffer; and wliciv 
we tiiid sucli cases we insist iijion liglit for tlie jiatieut. Persons 
M'lio are out of duur!j tv cuiisiilemb]« jiurt of the time may t-lee]) 
in such rooms, ai»l suffer but little, mid this seepis (o buvc blinded 
pliysicians to the evil of want of light. 

30. Reflected light is not as good as the direct rays, nnd sfime- 
times it becomes es|iecially noxious, A yellow or straw -colored 
wall will reflect a light which may be so exhaustive as to imjiair 
nutrition and iiiuorvatiou. Whilst a bright red may be so stim- 
ulant 08 to lie injurious to iwrsona already excited. 

31. Light is frequently broken up, ami pei-soiis receive the 
colored rays in principal part, without knowing or intending it. 
As these differ in their influence upon the hnninti body, we may 
have disease originating or intensified by it. Green Pittsburg 
glass does not make a good window, unless, indeed, the persons 
inside require aeilation. Yellow window shades, yellow white- 
wash, yellow paper, the yellow clay door-yard (lawn), are not 
conducive to good health, for the yellow rays are sedative and 
exhausting. Yellow elotliing is also unpleasant, though jiei-sons 
living in malarial regions seem to have a predilection for it, yet 
to them it is most iujiH-ions. 

32. The blue and i-cd rays are stimulant, and when stimulation 
is needed, it is good treatment to look atler blue, pink, rose or 
red surroundings, and even colored glass of these colors, by 
which the white rays arc broken up, and we receive the ones 
desired. The blue-glass wiudow of which go much has been 

" said, is formed of alternate blue mid white (frane[iai'ent) glass. 
These panes are bettor set in lead, though the ordinary woodeu 
sash will answer. If one wishes to exjwriraent nimu this, he 
will find that a feeble or unhealthy plant eet iu such a window, 

I will renew its life, and its growth will be markedly increased. I 

I have seen venr- deciiled benefit from its use in atonic disease, the 
patient requiring stimulation, whilst injury would residt if it waa 
a disease (}f irritation, or the nervous system was in an irritable 

. condition. It will not do to say, use the blue-glass treatment in 
phthisis pnlmonalis, for in many cases the patient is suffering 



from irritation, and tlie blue light only increases it. If, however, 
there ia feeble innervation, feeble cii-culation, and general utony, 
it will prove useful. 

33. Ah: — Air imrifies itself, and is good when it hsis free cir- 
culation ; it deteriorates wbeu its circiiktiou is impeded or ar- 
rested, and is befouled by dirt and the gaseous products of ani- 
mal and vegetable decomposition. The good air is out of doors; 
quite frequently there is bad air in the house. 

34. We recognize bad air by \x sense of oppression in (be res- 
piratory apparatus, and by the bad odors recognized by the nose. 
It is very good [Kilicy for a physioiaii t^ follow his nose in this 
matter, and if it fiTida an unpleasant odor, to believe that the Bir 
thus defiled is not good for the sick. It is fitrtniiate that the 
physician, being most of bla time oiit of doors in fresh air, has 
very acute senses, unless he blunts them by smokinij, snuffing, 
or drinking, or by earrying about with him bad odors iu the 
shape of dirt. 

35. We recognize ibe fiict that the Hick need pure air and 
plenty of it, and one of the first things we see to is, that the 
a^Htrtmeut be projwrly ventilnted. This is best accomplisbed by 
an open fire on hearth or grate, or, if wg can not do better, by a 
fit«ve with open doors, and not too much fire. This removes the 
old and foul air. Fresh air is introduced through a window 
lowered or raised, or, if no other means offer, by a brokeu light 
of glass, 

3(), Cleanliness is better than godliness in the sick chamber, 
and we do not proimse that the air the patient breathes shall be 
defiled by dirt, by excretions, or by drugs, nnless, iudeed, these 
drugs be disinfectants. This is a matter that requires constant 
attention, as even very nice people fail to recognize the value of 
cleanliness in sickness. 

37. In some localities exposure to night air is to bo avoided, 
because it is surcharged with moisture, and is therefore a better 
vchiole for the carrying of noxious gases. The air of swamps 
and marshes, of newly cleared and broken grounds, and where 
animal matter is undergoing decomposition, is to be avoided. 



OTHER FTilirES. 



41 



S8. Exerem. — When ilescribiug a healthy mnii, we say that 
" he is able fo do a luaii'd work, ami do it plfasurably." Of a part 
or organ we say, " it is able to do its worlc, and does it pleasura- 
bly." The body is made for work, and it rpqnires a certain 
aniDiiiit to give activity to the formative, jis well as the .other 
forees. If exeroise is not taken, wc find that nutrition beconieB 
slower, and tissues are feeble, until at last, in some cases, they 
are entirely lost. 

39. In the ti-catment of disease, it becomes a verj' imiiortant 
matter to determine the need of exercise or rest, and to prescribe 
it with certainty, We may say with reference to diseases of 
atony and enfeebled nutrition, if there is no local irritation, ex- 
ercise is required — the kind of exercise to lie determined 'by the 
condition of the patient, the j^mrts affected, etc. But if ihere is 
irritability of the nervous or vascular system, gLHicral rest is 
needed ; if there is loeal irritation which motion increases, then 
there should be rest of the part. This subject will be more fully 
considered htri'after. 



OF THE OTHER FOIICES THAT liO TO 5IAKE UP 
THE SUM OF VITAL POWER. 



40. As before remarked (15), I Jo nut claim that this form- 
I «tive or vital force is all, but simply a part of that which moves 
f the beautiful mechanism of tlic human body. While it gives 
I the organization and keeps it in i-eiiaJr, as it were furnishing the 
I perfect machine, it also provides for the utilization of the oitli 
I iiary forces of nature which may he set free l»y the decomposition 
I und reconiiMisition going on in the body. Our conscious exrst- 
I -ence, and its relation with the outer world, and the muscular 
I power by which we render nature subservient to us, have their 
t origin in tiie ordinary sources of power — heat and electricity. 
We may, therefore, briefly consider these as elements of the 
, problem we are trying to solve. 
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41. Heat. — To make a statement as definite am! as plain as 
possible, I may say that heat in tlie human body arises from the 
oxidation of its own strnctnre. and of food taken for thia pur- 
pose. It is as much a process of burning as the fire wliich 
warms onr rooms, and gives rise to a motive power in the eaiue 
manner as the fire under a. steam boiler. 

42. As we will hereafter see, the waste of tlie bnman botfy 
is almut equal to its weight each four months, I'eqniring, say, 
450 lbs. of nitrogenized material for its i-enewal each year. To 
thia may be added 550 lbs. of ingesta, simply for the purjmse of 
fuel, giving a total of 1,000 )>ouiids of combustible material 
yearly. If lieat was the only force, this would represent exactly 
man's motive [mwer. 

43. But, as we have heretofore seen, the formative force 
employing the materials furuislied by digestion, and molding 
them into tissue, not only furnishes the material for the genera- 
tion of heat, thence force, bnt also for the production of electri- 
city. The sum of these foi-ces locked up in the tissues in their 
growth, and set free in their retrograde metamorphosis, is suffi- 
cient for all our purposes. 

44. We get a clear view of this subject in its bearing on prac- 
tical medicine, by viewing the production of heat as in exact- 
ratio to the introduction of oxygen and the burning of combus- 
tible bodies. 

45. To iiicrca.'te the quantity of heat in the nuinial body, we- 
have but to increase tlie intrtjduction of oxygen ; and if at the 
same time, sufficient cnlorifacient food is furnished, Ave have the 
])erformance of a physiological function. In those cases in wliicli 
tills is deficient the tissues of the body are burned — first the 
adijKise, afterwards the connective and mnscular. We observe- 
this in phthisis, in fevers and acute inflammations, and in many 
chronic diseases. 

4G. Animal activity iuereases oxygenation, and in the same 
ratio the production of power. In the same manner sjieciaL 
activities increase it, particnlarly of the cii-cnlation and of th© 
nervous system. With a pulse of 120, osygenatiou goes on with 
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I gi-eat rapidity, as it does also with an excited liruiii, and tlie 
I titjtiiies are rapidly burned away. 

, Wliile, therefore, in jilitliisis ami anaU>gous diseases we 
I would eiidt'avor to prevent the waste of organized tissue hy fiir- 
. uiiiliing a snfRcient amount of eonihiistihie nmlter in the food, in 
, acute diseases we wonhl> accomplish Hn- s-,iiiic ohji-cl hy conlroll- 
sxcessive activities of llic oirciihithni ai:il of the nervous 
t system. 

48. A certain amount of licnt is nucpssary to tissue formation, 
A well as to every norni:d action of the hody. This is ninin- 

rtniued with the greatest uniformity ot n fraction ahove 98°, So- 
Kabsulute is the requirement for this temperature that we are aMe 
Ito say that disease exists if it fulls hut little hclow, or rises but 
■iittle above this point. 

49. It wonld not be |>ossihle for a pevs<iii tn live many iveeks 
l^th a temperature eontinnally reduced hy hut two decrees — 

Yet we will find in many of those chronic diseases which 
I'&inorance designates as cachectic, lliat a want of heat is one of 
Kthe most prominent lesions. If you examine youritatient closely 
Biritli reference to this point, yon will find, in addition to the cold 
■leet and cold hands, a. lowering of the general temjiei-Qturc to the 
lamonnt of i°, possibly 1°. It is in these cases that the use of 
fr«od-1iver oil has hccn so markedly hencficial, and owasionally 
> employment of tho.se medicines that increase oxygenation, 
I such cases stimulants, frictions of the extremities, and that 
rell ordered exei-cise wbieh favors increased o.\ygeuatiou with- 
t exhaustion, is fonnd to he r^'markahly beneficial. 

50. The processes of the water-cnre nre sometimes admirably 
idapted to these cases. The stimulus of water to the surface, 
k^ving El vigorous cutaneous circnlutitm, prevents the loss of beat, 

e tbe well ordered exercise gives increased oxygenation. In 

IDRie of these cases, in addition to local slimutauts to the extreni- 

I, fatty inunction, with friction, is a vahiablc means, asstinui- 

; the surface and preventing the loss of ttn;peralLire by 

»ration. 
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51. But an increase of temperature is also to be considered as 
an element of disease. Xo vital process can be well performed 
when the temperature is continuously increased above 100°, and 
the power to live is rapidly exhausted if continued above 105.° 
1 doubt whether it is possible for the formative act in renewal of 
tissue to go on with a temperature continuously above 102°, and 
above 105° the formation of secreting cells is arrested. 

52. Observations made in cases of phthisis pulmonalis furnish 
the basis of these statements. In one case, when the thermom- 
eter was used almost daily, it was found that when it indicated 
above 101° there was continuous loss of flesh and strength ; but 
when it fell below 100°, and continued thus for some days, there 
was rapid improvement. 

53. The skin is the waste-gate for the excess of heat of the 
human body. Many times we will find an increased temperature 
because this waste-era te is closed bv drvncss of the skin and 
arrest of evaporation. In such cases, of course, those means 
which will re-establish cutaneous action are to be resorted to ; 
hence, in the ordinary acute diseases of tlie country, the imj>or- 
tance of the hand (or sponge) bath — indeed, the utility of all 
baths. In my own person I have seen the temperature reduced 
from 103° to 08° by one hour in a wet-sheet pack. 

54. But in the severer cases we must look bcvond this to the 
oxydizing process, or burning, going on in the body. As a gen- 
eral rule, in diseases which have hot gone so far as to be neces- 
sarily fatal, there is a verv close connection between the circula- 
tion and this process of combustion. As is the rapidity of the 
circulation, so is the rapidity of com))ustion. As we now have 
remedies that directlv control the circulation, we have here an- 
other indication for their use. 

55. Attention mav also be called to tlie injurious influence of 
anv excited action, in cases where the vitality of the svstem is 
nearly equaled by diseased action. The excitation of the nerv- 
ous svstem by the conversation of injudicious friends has been 
the cause of death in many cases of tvphoid fever. Hence we 

ft 

^re so particular to avoid every excitement, and to keep the 



nervons ^8tein in a must jiusBive condition whenever we consider 
a patieiit in dtuigr-r. 



56. Treatment. — In siininiing up the treatment for tlie wrongs 
of temperature, we amy suy, that fur ileficieuey we think of calo- 
rifacieiit foods, sndi as can be tillgestcd ; of eneh agents as stimn- 
late the process of hurning, us the liyiK>phofiphites of lime, soda, 
potash, and iron; phosphorus, arseiiic, cod-oil, and some vegeta- 
ble remedies that give better innervation thnnigh the sympa- 
thetic Again, we take into consideration tlie necessity of such 
exercise as will increase tlic respiratory function, as with dumb- 
bells, free gymnastics, or even practice with wood-saw, garden- 
ing, or sometimes walking ; — the necessity of fiesh air, and 
Bometimes of sneh change of climate or altitude as will give an 
invigorating atmosphere. And lastly, it is necessary that means 
shall be employed to invigorate the skin, that the heat be re- 
tained ; for if the skin is relaxed and doughy, continually moist, 
or has an enfeebled circulation, it will allow heat to escape, so 
that even an abundant supply, of food and good combustion will 
not maintain a normal temperature. Electricity has proven a 
very good remedy in many of these cases. 

57. When the tennierature is t'w high, as it is in the hot stage 
of fever.'i, in inflammations, and in most chi-onic wasting diseases, 
it is essential that it he reduced before other functions can be re- 
stored. The remarkable relation between the pulse and the 
temperature suggests the direct means — the si>ecial sedatives, 
^Bconite and veratium. If the pulse is small and frequent, we 
*give the first ; if full and frequent, the second, E.^citation of 

le nerve ccntersi is a cause of inci'eased temi>eratui"e : thus gel- 
minum will reduce the tenn>eratnro, if there is irritation and 
leruiiuation of blood to the brain ; rhiis, if there is frontal 
lin, sensation of burning heut, anil jtinched features ; the ethers 
Biul ateohcil, if there is too rapid waste. Tlie antiseptics lessen 
the temjierafure when there is zymotic disease of the blood, as 
indicated by the dirty or brown color of tlie tongue or any exu- 
dation from till' lii.idy. Thus baptisiii, sulphurous acid, sulphite 
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of soda, muriiitic acid, and chlorate of potuali, wliefl iinliMtttt, 
Tvil! reduce tlie teitijieratui-e iii a very inai'ked maimer. Qiitiiiue 
fliul tlie otlier ciuchuiiu alkaloids will reduce tlie lemiierature iu 
felirile diseases, and sometimes iu other ca»es, if tbe dose is large, 
but this last action is to be avoided. Salicylic ucid aud saliciu 
rIso reduce the temperature in s<Jme eases, especially in rlieuma- 
tism. The diuretic salts, if they act kindly on the kidneys, lea-' 
sen the temiwrature, as do acids when they are indicated. 

58. The direct application of cold, as by tlie wet-sheet [Hick, 
lowers the temperature of the body, and iu some cases, struuge 
as it may seem, the hot pack exerts a similar influence. Evajw- 
rating lotions are favorite means of removing heat from a part. 
All baths which place the skin in better condition for the per- 
formauce of its fuuctions, aud all remedies tliat produce a freer 
cutaneous secretion, will lessen the heat. 

59. An unequal distribution of heat is quite as harmful as 
either its excess or deficit, and is always to be rectified if possible. 
Iu low fevers, cold feet, kuees, or hands, is a very .unfavorable 
symptom, and if it continues will give a fatal termination. A 
hot head is not only unpleasant iu acute, but also in chronic dis- 
ease : good functional activity can not be exjwcted from the brain 
within. A patient with chronic disease, whatever its character, 
will not recover if the feet are persistently cold. 

60. In examining these cases carefully the right treatment will 
be suggested. It may be stimulant frictions to the cold parts, 
simple friction, the application of heat, the upplieation of cold 
water and the re-action that follows, the use of electricity, etc. 



111. Eli-rti-ieHy. — The facts in regard to the production of elec- 
tricity in the human body have not been sufliciently dcveloiwd 
to be of much aid in therapeutics. The fact that no chemical 
change can occur without the production of electricity is well 
known, and from this we conclude that it must form an impor>.] 
tant element in life — for, as we have already soon (48), the extent ij 
k of these changes is very great, amounting in the aggregate to 
ihree times the weight of the body in each year. 
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62. In certain fish the produL-tloii of electricity is so great tliEit 
it liiis been cureiiillystmiiwl. " The electricity [iroduced by these 
jtuiinala possesses all the properties of electricity, such us we de- 
velop it by artificial nieLitis. Sparka may be diawu from the 
fish ; steel ueedles may be magnetized ; water, nitrate iW silver, 
iodide of potassium, may be decomposed by it; and the needle 
of a galvanometer, wlien brought into the circuit, will immedi- 
oteiy suffer a considerable defiectioD, so that it is easy to deter- 
mine the direction of the cnrrent. The quantity of electricity 
liberai^d in these Jishes is in direct jtroporlion to the energy of circu- 
iation and respiration oj the animah. After they have given nu- 
merous and powerful shocks they require a long i-est and much 
nourishment, to enable them to store up again a new amount of 
galvanic force. — AUhau». 

63. In speaking of animal electricity, Prof. Youmans remarks: 
"As it is now admitted that no chemical change can occur with- 
out electrical excitement, and as the human body is a mass of 
rapidly changing chemical materials, it must be a theater of ex- 
tensive electrical movements, though to demonstrate this has 
been one of the most delicate and difficult problems of science. 

j The blood is an alkaline liquid, while the juice of flesh is acid, 
and the two liquids are only separated by the thin walls of the 
els. By the action of these fluids there must be in every 
! of muscle myriads of electric currents. Matteucci has 
1 that currents of electricity are always circulating in the 
l^mcs of all animals, and that a positive current is continually 
limssing from the interior to the exterior of a muscle. The 
P smallest shreds of muscular tissue have been proved by Dubois- 
\ Kaymond to manifest currents, the longitudinal section being 
I always positive to the transverse section. By arranging a series 
I of half thighs of frogs, alternately connecting the exterior and 
^Interior surfaces, he obtained a current that decomposed iodide 
uof potassium, deflected a magnetic needle 90°, and caused the 
f gold leaves of an electroscope to diverge." 

64. Those interested in the study of animal electricity will do 
well to consult Carpenter's Human Pliysiology, pp. 6.33 to 640. 
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&om tlie last pamgrapli of nhicli I will quote, as tending to- 1 
prove certain eon elusions which I will make: 

" The eltctricity of man is most frequently itositive, and irri- 
table men of sanguine teuiiH'ninient have more (rati electricity 1 
than Ihoae of pKlegmatie cliaracter. The electrieity uf womeu I 
is more frequently negative than that of men. There are per- 
sons who scareply ever pull off articles of dress which have beea 
worn nest the akin, witliont sparks anil a crackling uoise beiug^ 
prodncetl ; especially in dry weather, when the electricity of the 
body is retained, instead of being rapidly dissipated aa it is by a 
damp atmosphere The effect is usually hightened if silk stock- 
ings and other silken articles have been worn, since these act as 
insulators. It is doubtless in part attributable to the friction of 
the articles of dress against each other and against the bodyf 
but we can scarcely doubt that it is partly due to the generation 
of electricity in the body itself) since it beai-s lio constant rela- 
tion to the former of these anpjwscd causes. Thus a Capuchin 
friar is mentioned by Dr. Schneider, who, on removing his caul, 
always found a number of shining, crackling sparks to pas^ from 
his scalp ; and this phenomenon continued still jierceptible afler- 
a three weeks' illness. The most remarkable case of the genera- 
tion of electricity in the human subject, at present known, was 
recorded some years since in America. The subject of it, a lady, 
was for many months in an electric state ao different from that , 
of surrounding bodies, that whenever she was but slightly insu- 
lated by a carpet, or other feebly-conducting medium, sparks- 
passed between her iwrson and any object she approaclied ; when 
most favorably circumstanced, four sparks ]>er minute would pass J 
frem her finger to the brass ball of the stove at the distance (it ] 
li inch. From the pain which accompanied the passage of Afl ] 
sparks, her condition was a source of much discomfort to liefV^ 
The circumstances which appeared most favorable to the genera>-J 
tion of electricity were an atmosphei-e of about 80°, Iranquilllljjr 1 
of mind, and social enjoyment ; while a low temperature Ott^a 
depressing emotions diminished it in a corresponding degree." 

(j5. We may safely assume that either au excessor defect inti»-3 
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amount of electricity will produce disease^ though we have not 
that definite knowledge here that we have in the case of heat. 
It is named that a dry atmosphere tends to its retention-, while a 
damp atmosphere reduces it ; and that it may be retained by 
non-conducting clothing, and its removal facilitated by clothing 
that is a good conductor. 

66. I am very confident that much of the suifering in our 
public schools is to be attributed to a change in the normal elec- 
trical condition of the children, by being in an atmosphere ren- 
dered abnormally dry by the use of stoves and hot-air furnaces. 
The symptom in these cases is a morbid erythism of the nervous 
system, in addition to the bronchial disturbance. The remedy is 
simple, and should always be applied — the evaporation of water 
by the heating apparatus. 

67. We can also see how some persons may be benefited by 
keeping them in a dry, warm atmosphere, by the wearing of silk 
and woolen under-clothing, and by the use of glass insulators to 
the bed, Neither are we to regard the position of the patient, 
due north and south, as of no importance in feeble persons, as 
the great electric currents are in this direction. If a coil of cop- 
per wire, suspended so as to be movable, will arrange itself north 
and south, showing the direction of the magnetic influences, we 
may w-ell suppose that in certain conditions of the system health 
might be dependent upon a proper j)Osition in this regard. 

68. Dry frictions with flannel or silk increase the electricity of 
the body, and sometimes aff*ord great aid to treatment. While 
ii; those cas€»s in which there is an excess, sponging with water 
removes it. There are certain medicines which undoubtedly in- 
crease the electricity of the bodv, as there are some that reduce 
it, but these have not hv^u sufficiently studied. My colleague, 
Prof. King, has long held to this opinion, and believes that he 
has had much success in the selection of remedies with regard to 
this j)oint. 

69. Animal eleotricitv l)ears an intimate relation to the ocl force 

of Reichenbach, if it is not the ftree he speculated ui)on. As 

some 2>ersons possess it in greater degree than others, we have no 
4 
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reason to doubt that it can be transmittiHl from one to another. 
Experience teaches us that it is not well for a child to sleep with 
an old person, or with one that is feeble or disea.s(»d, and it is 
likely that we have here the means of accounting for it. The 
mysterious powers of the magnetizer, that relieve pain and cure 
disease, may influence the person in this way, besides acting upon 
his credulitv. 

70. The use of permanent magnets, it has been claimed, exerts 
a marked influence upon disease in some cases. The armature 
being removed, the magnet is passed lightly along the surface of 
the body, in the direction of the nerves. If a stimulant influ- 
ence is wanted, it va passed from the nerve centers to the part ; 
if a sedative influence, it is ])assed in the opposite direction. 
Similar good effects are sometimes obtained by friction with the 
hands, especially if the operator have the magnetic j)ower in a 
high degree. But in this case the downward passes are sedative 
to the l)rain, and the upward passes tend to rouse it to action — 
the hands merelv touchiu": the bodv, or but a little distance 
from it. 

71. Phvsicians have re<::arded the old m^c of ^^ metall id ractors'* 
as charlatanrv, and it is named as one of the most wonderful 
medical frauds ever practiced. Whilst there is no doubt that it 
was in the main a dece])tion, there must have been some truth 
at the bottom of it, for we have had a recent revival of it by 
men in good standing in the profession, as shown by the follow- 
ing quotation : — 

"There is no abatement of interest in the subject of *metallo- 
therajHMitics,' and enthusiastic scientists are continually taking up 
the matter and producing wonderful results, whirh, it must be 
confessed, do not se(Mn to i)e the clumsy conjnrinu: that some 
think tiiem. Whatever o|)ini(Mi may be held as to the meaning 
of these etliM'ts of nietallif appiieations, it is of prime importance 
to not<* that their ^tudv is n<>t undertaken bv elever eharlatans, 
but by men of known powers of observation. One of the most 
rei'ent accounts of the clVects of metallic therapentics i> that of 
M. Abadie in a short paper on Hysterical Amblyopia { Prof/, 
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Med. July 13th, 1878.) He points out that many cases of so- 
oalled 'congenital amblyopia/ when vision is not wholly abol- 
iished, when the failure is chiefly in the center of the field, ami 
M'hen the duration of the amblyopia may be almost indefinite, 
dej>end on anomalies of refraction, others on congenital defect in 
the optic nerve, whilst others are more strictly of the hysterical 
type. He further jwints out that hysterical amblyopia is not 
always associated with prominent hemiauflesthesia, nor with the 
pronounced symptoms of grave hysteria, but is often almost the 
only functional derangement present. Three cases of so-called 
congenital amblyopia, which he had recently seen, proved to be- 
long to tlio hysterical category ; they were associated with some 
hemianassthesia, the loss of sensibility being limited to the side 
of the amblyopia (which is almost invariably unilateral.) Ap- 
plications of gold to the temi)oral region of the amblyopic side 
not only inoreascd the acutcness of vision, but was accompanied 
by a diminution In that of the unaffected eye. A similar trans- 
ference of sensation was observed with regard to the cutaneous 
sensibility. It Is a phenomenon first pointed out by Charcot, 
and is one of the jnost remarkable facts in the observations of 
these cases. M. Abadie has found that in cases of this class 
which are truly hysterical, the effect of metallic applications is 
very striking. Thus there are cases in which continuous head- 
ache, neuralgia increased by the least work, and not yielding to 
quinine, have been cured by the simple means of application of 
i\ metal. Gold is the first metal to be tried. Three t wen tv- franc 
pieces are tied on to the forehead, and kept there during the 
night. If relief comes with the morning, then the metal is ad- 
ministered internally in the form of the chloride, at a dose of 
about a centigramme. Should gold fail, then copper, zinc, or 
combinations of metals are tried, until eventuallv a cure is 
effected.'' 

72. The small discs of copper and zinc alternated, conneded 
by insulated wire, as in the Pnlvermacher apparatus, is sonu- 
times an excellent method of ai)plying electririty as a stinndant. 
At times we make the elements tw^o or three inches in diametev% 
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and apply tlicni on opposite sides of a part when we wish to 
stiniuhite absorption. And occasionally these larger elements 
are applied to the spine, or it may be, carried from the upper 
spine to the feet by insulated wire. An abdominal snpiK>rt with 
the one metal plate api)lied to the spine and the other to the ab- 
domen, has been thought beneficial. 

73. The medical use of electricity requires further study than 
we can give it here, and yet a few paragraj)hs on the subject may 
be profitable, by stimulating further investigation. There is no 
doubt but that if we are to use it in a rational manner, we must 
have a clear idea of the innervation of the body, the distribution 
of the nerves, and of the physics of electricity. Many persons 
seem to think that if they purchase a batt<jry the necessary infor- 
mation will come with it, or if not, they may evolve it from their 
inner consciousness. Some seem to believe that it makes little 
difference whether one has knowledge of these matters or not, as 
the influence is mental (imaginary), and simple " shocking the 
patient" is all that is required. It is w- ell to know, however, 
that this, like other medicinal measures, may do harm as well as 
good, and if we are to use it with advantage, it must be an intel- 
ligent use. 

74. We start with the proposition that when anything in med- 
icine has a scientific basis, it is well to learn it as a commencement. 
Thus the proposition that electricity may be produced by friction, 
by chemical decomposition, and by a permanent magnet — Frank- 
linic, Galvanic, Magnetic — needs be understood, and especially 
that the Galvanic ciirrent gives us the agent in its most desira- 
ble form. 

7o. The second fact is, that galvanism has quantity and in- 
tensity, two very different things in therepfutics. (Quantity is in 
propnrtion to the size of the plates — inten>ity in proportion to 
ihv'w number ; il'we are using a Grove's, DaniePs, or Smees'eiip, 
the size of cup j^ives <juantily. jVIulliplyinu' the eu])s liives inten- 
sity, thoii<;h the quantity is not inerea^tMl. The use of Ruhmkorff's 
coil, or helix ivith an apparatus for breakinjij the current, also 
gives intensity. Intensity from increasing the numl)er of the cuj)s> 
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gives a constant cuiTcnt, and is called galvanism by rece«t writ- 
ers. The broken cnrrent intensified by the helix — indnction cur- 
rents — is called Faradization. 

70. Both the constant and broken currents are employed in 
medicine, and there are certain I v cases where the one is decidedly 
preferable to the other. But as the broken current is more easily 
used, the apparatus cheaper aiul more [>ortable, and with far less 
danger of doing harm, it is the one to be recommended to the 
general practitioner. 

77. Referring to Ganot's Physics we find the following state- 
ments, which may be taken as a basis for the use of electricity in 
medicine : 

"In fact, since induction currents, although very intense, have 
a very feeble chemical action, it follows that w-hen they traverse 
the organs, they do not produce the chemical effects of the current 
of the battery, and hence do not tend to produce the disorganiza- 
tion. Further, in electrifying the muscles of the face, induction 
currents are to be preferred, for Dr. Duchenne has found that these 
currents only act feebly on the retina, while the currents of the 
battery act energetically on the organ, ami may aifect it danger- 
ouslv, as serious accidents have shown. There is a difference in 
the action of induced currents of different orders; for while the 
primary induced <Mirrent causes lively muscular actions, but has 
little action on the cutaneous seusibilitv, the secondary induced 
current, on the contrary, increases the cutaneous sensibility to 
such a ]K>int, that its use ought to be proscribed to persons whose 
skin is verv irritable. 

" Hence electrical currents should not be ap[)lied in theraj)eu- 
tics without a thorough knowledge of their various properties. 
They ought to be used w^th great prudence, for their continued 
action may produce serious accidents. Matteucci, in his lectures 
on the ])hysical phenomena of living bodies, ex])resses himself as 
follows : * In commencing, a feeble current must always be used. 
This precaution now seems to me the more important, as I did 
not think it so before seeing a paralytic i)erson seized with almost 
tetanic convulsions under the action of a current formed of a 
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biiigle eleiuL'ut. Tukc care not to continue the application too 
long, c.-jjxfcially if the current i» energetic. Rather apply a fre- 
quently interrui)t<?d current than a continuous one, especially if 
it ha strong ; hut after twenty or thirty shocks at most, let the 
I>atient take a few nionient.s' rest/" 

78. In .selecting an apparatus for the use of electricity in med- 
icine, we will take that which, giving the largest plates, is most 
easily kept clean, is most }>ortahle, has the best inductive coils, 
and the l>est rheotonie, or current-break. The talk about two> 
four, six, eight, or a dozen currents amounts to but little, as any 
number of currents may be given by increasing the sej>arate coils 
of wire in the helix. If there are two layers of wire we have 
two currents ; if three, three currents, etc., each induced current 
runin'ng in oj)[K>site dirwtion to the primary. As I judge, the 
only difference in a six-current battery is, that the currents are of 
difierent intensity, and run in op[K)site directions. The primary 
current is the one derived from the elements, the others are in- 
duced currents. 

79. With regard to the polcJt, the ^wsitive is from the copper^ 
the negative is to the zinc. The direction of the current is from 
the copper to the zinc, and if a |x>rtion of the body be made a 
part of such conductor, the electricity will irsxas through it from 
the iM>sitive to the negative pole. 

80. It has been claimed that the current j)assed in the direction 
of th(; nerves was stimulant and tonic ; that ^Missed in the oppo- 
site direction, it was (H)ntra-stiinulant or sedative. Whilst there 
is a sniall amount of truth in this statement, and it may be made 
use of in the treatment of some aifections, its im]K)rtance is over- 
rated. Th<' fiU'i is, tli(^ nerves do not serve as conductors in most 
caM's. Tlxj rl(^ctri(' current never takes a circuitous route, if it 
can ^u (linM"<ly. It" the nerves run directly from pole to pole^ 
and arc siillicirntly superficial, the current may take nerves in 
prcfrn-nrc ; if other lis>n(; I'lirnishes the most direct route, it will 
serve as tlir conductor. 

81. It nuiy I M' .Slid that those cases in which a stimulant and 
Ionic inlliience is indicated, are the ones especially benefited 
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by the judicious use of electricity. In those oasoa in wliicli there 
is iiicreiiseil irritability, plus uiiiiuiil clectrJcily, it should be used 
with great cure, and only alter the operator has practical expe- 
rience and skill. 

82. The first Ltnd moat important nsc of electricity is its gen- 
eral application in llie following way. The patient should be 
loosely clothed in flannel, so that the band can readily reach all 
parts of the body, at the same time it is protected from chill. 
We then wet a soft sjionge in hot water, wringing it dry, and 
wrapping the negallce jjole in it, place it at the coceyx, or under 
I one or l)oth feet. Now wrap the [Msitive poh in ii second wet- 
ted sjwnge and pass it over the entire surface of the body, as if 
I giving an ordinary sponge-bath. Recollect the advice of the 
quotation fram Ganot, use the current of that strength which is 
1 most agreeable to the jmtient, increasing the intensity as the pa- 
I tient can bear it. It is in fact an electrieul s]>onge bath, and 
I should leave the patient invigorated, not depressed. 
I 8:J. In many eases marked soreness of parts will follow the 
I use of electricity, and I think it may be taken for granted that 
I it has been used too strong, or the application was too prolonged. 
I The common opinion of those who make electrieity a sjieoialty 
[ is, that diseased parts must be "awakened," and tliat this awaken- 
'ing is indicated by soreness aftem-ards and by pain during the 
application — this is a mistake. 
I 84. The iptanlily depends wholly u]xin the size of the ele- 
I ments (plates), and the larger the plates tlie greater the quantity, 
I the smaller the plates the less the quantity. When yon are in- 
I vited to buy a baby-battery, or a jioeket instrnment, with the eu- 
I dorsement that it is just as strong, you will know that strength 
I means intensity, not quantity. A strong solution, and conse- 
[ qnently increased chemical action, inereases the quantity ; a weak 

Bolution and feeble chemical action diminishes the quantity, 
, 85. It don't make any difference whether the current is gener- 
ated by dilute muriatic acid, a solution of sulphate of copper, 
L or mercury, so fur as its medicintd value is concerned ; the dif- 
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feronce hcing in Ihe ease with which batteries are kept clean anil 
in good working order. 

8<). For the ordinary pnrpose in clectro-therapentics a battery 
with single cup and phites of moderate size, with an inductive 
ooil — helix — to increase the intensity, is the best. For the pur- 
jM>ses of the galvano-cantery, troni four to six Utnjc cups are n*- 
<|uircd, using the constant current. 

87. Klectricitv niav be einploved as a vital stimulant, or as a 
sedative, the first being its most important use. If the current 
is j)as>cd in the direction of the nervous current, from the brain 
or spinal <*ord outwards, the ap])licati(»n is stimulant. If the cur- 
rent is pas*icd in the opposite direction it is sedative. To get tho 
stimulant etVect the y/o^/V/tv pole is applied to the spine, and tho 
nt'f/afirc is ])assed over the organ or part affected. To piHKlnee 
s(»dation the ncf/nfirv poh* is applic<l to the spine, and the ponitive 
pole is applied to or i>a>sed over the part affected. 

SS. The action that we want in most cases, is that moderate 
stimulation, which improves the inn<M*vation, circulation, nutri- 
titiii and wa>te, and finietional activity of a part, and which by 
re|M'tition leads to a real ** renewal of life." 

X\K The general use of electricity is by far its most im]K)rtant 
one, anil sh»»ul<l generally fi>rm the major part of the treatment. 
A^ beil)n' named, it is really an electrical sponge bath, one |K>le 
l>eing stationary, the other enveIo|M'd in sponge passed over the 
entire ^urfaee of the bodv. Kverv writ^'r on cltH^tricitv eoncoiles 
the utility and im|M>rtanee of this treatment, and the majority 
iu'-i'-l upon it a-< an essential i>art even in the treatment of local 
di-**:i'-r-^. J^peaking from my own experi<*ne(», it has given most 
e\tr||i-nt re«*ult> in many eases, and I have exju'rienced the ben- 
4tit^ ill my own per^nu. 

!'n. Wiih n'g:inl to loeal tn-atment, there is not so nnich iini- 
luiinity ill opiiiinn>, yet theyaL'i'ee in the main — that the diseased 
jKirt -hniiM have a Iniuji r d»»se. For instanei*, if the stomach OP 
iivt-r, M* ImweU, or lung-, c»r a group ot' nuweh-s, are s|>eeially 
aile<*ted, in a<Mition to the g<'neral um*, the current should be 
passed thriMijzh these parts fur a longer time. 
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"hysieiana seem u^ Iw? at a loss for instruments (o make 

I'the njujlicatitiii when wiiiited. If n case of Kii](UT*3 or Hall's 

liaiiillps or ek'cti-Oilps nre ittircliasi'd, they will ecrve almost all 

I j)iir|M)si!8. If not, bear in mind that the major use nnd bpiiofit 

I turn bo hull by 8iin]>ly wrapping the lernitiml copiwr wire or the 

I nniinury lianillcs in sponge. Insnlation of a wire, u lianilli-, nte- 

vesiciil instrument, is easily cffecteil l)y means of rnbln'r 

[ tubing. If you want a uterine instrument, take a piece of small 

L rubber tube fourteen inehes long, ]>atta a copper or even iron wire 

L through it, beml it npon itself at one end to hold the sponge, at 

lllio other to connect with the insulated wire fmm the hntterj-, 

K'^nd you have it. If you want .1 vaginal instrnmciit, a rectal in- 

l:fitnimrnt, one for the tongue, or any jmrt of the body, and yon 

an not get it from the city, have the nearest tinner make you 

what you want, and solder on a loop of copper wire for nn 

Kttaehment. 

92. To get a rHti-nal i.le;i <.f the be^t iii.'lh...ls of local In-at- 

luhl advice a re-stodv of imutoniy rather than coninKni 

■orks on electrical medication. If we want to medicate an or- 

'ant to know tlie Iwst means of getting our remedy to 

; if it don't reach it, it will surely not do it any good. It is 

liall nonsense to talk of iuHnencing the abdominal viscera liy plao- 

fing one pt>le under the feet, and rubbing tlie other over the abdo- 

, or even placing one at the coccyx and passing the other 

►ver the abdomen. Every tisane is a eoudnotor, and we do not 

low that the nerves arc much better conductors than miiwie or 

in. If you place the jwlcs of tlie battery in such position that 

B shortest way from one to the other is thi-oiigh an organ, then 

u will reach it. If you wish to stiinnlale tlie nervous supply 

lOf nn organ, you place your poles in sncli jaisition that the cuv- 

mt will run in the course of the nerves, 

, If, therefore, you wish to reach the stomach, the current 
rould run from the upper dorsal spine behind to the epigastrium 
1 front; or, if the spleen, liver, or upper intestinal canal were 
I be medicated, the one s|)onge would be passed over these. 
Because the great splanchnic has its origin, courisc, and 
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teriniiiation in this wav. If voii want to reach the ki<lnev.s, or 
parts supplied from the renal plexus, the one sjK>nge would l>e 
passed up and down the lower doi>>al spine, the other over the 
kidneys, bladder, or testicles, as we wished to treat these organs. 
If we wanted to treat the uterus, the current might be pasised 
through the uterine globe from the one [wle on the alKlomen, the 
other through a uterine handle, to the cervix uteri ; or from the 
lumbar spine to the uterus and over the hyi^gastric region. 

94. Here, as in other things, if the physician will sit down 
and think the matter out for himself, he will probably have bet- 
ter success. Xo man can practice medicine automatically with 
success. True, we have had an automaton chess player, who did 
tolerably well with a man inside of him, as we have had thous- 
ands of automaton physicians who would have I>een vastly im- 
proved by a man inside of them. If I had but one i>ai*tingword 
of advice, it would be— ilo your own thinking, if you dou't do 
any thing else. 



CHAPTER II. 
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. 1 n(]i>i>t tlic lifuiliiig lit" tlii' cliiijiU'v iimru hecHiise it is tlie 
II to ajwuk of cclhilai' |)atlnili';;y llum fiir its real iiioiiiiiiig. 
LWliat I intend to consider is, tlic iiu'IImhIs oI' ileveVpiiieiit, and 
I vhat laws uiuleHie tlie tbruuitiim niiil lu-iimi nl tlio nltiuiate 
I elements of the tissues. 

. It will \k observed tliut in almost every cliiipter we will 
I'Jiave to coii&ider iiiuny of tlio same cffpcts from very different 
I etund-]>oiuts ; and it will be our olyeet to [irove that they iwiiit 
Llo the same definite pathological and therajteiitical laws; that 
ti'ffliether we reason from /iiinioin/is/tc doctrines, or fi^om the 7ier- 
K«QU8, holadittic, or cellular, we arrive at tlie sume results. AVIiile 
l:a perfect theory of diseiise can not bp formed from observations 
tile solids, fluids, or nervous system, we may approximate 
I toward it by an examination of the whole. The error of modern 
lathologists has been the attempt to account for phenomena by 
[Bti analysis of bnt one of a series of causes. 

97. Rmlolf Vii-chow is the father of cellular jMthology, look- 
ng to it for an explanation of all the processes of disease, claim- 
tig that as all life is from cells, healthy life is fmm lientthy cells, 
ind diseased life frani diseased cells. That we may have a bet- 
r appreciation of what is claimed for il, I will make a quota- 
ion from his work : — 

we consiiler tlie extraordinary influence whifli Bicliat in 
c exercised ii|inii the state of medical n|iinion, it is indeed 
nhilung that such a relatively long [>eriod should have elapsed 
(5i*) 
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k'tepmeiJ the formfi(ii-c, iiiul wliif'li offi-cts its organimtioii, gives it 
iiinrtioiml activity during ils lite, and transmits the same vJtal- 
I ity lo it3 successitrfl. In i-c-gufd to cells \vc rpci.'giiizc tiii> lullow- 
t iug titctH : 

99. Tlieit) is 110 itjioiiliiufOHn i/fnemiion of <.-<■//«, Init tlieir urigin 
h directly tiucoublu tu u parent cell. This law of cell-growlli 
is ubsolnte so (iir ns oni- observutioii extends, and embraces all 
changes of structure and growth in the hnniun body. 

100. That the formative power acting from the Supreme Being, 
by metiiods beyond onr reason, groiii>s the offspring of the origi- 
nal or jtarent cell to form tissues and organs of ditTcrcnt forms 
and for dlRerent pnr]>oscs, 

101. That in this gronpiug the cells have— first, the power of 
increui^' lo the standard size of the organ or part; second, the 
jjower of reproduction to supply the coiitinned waste; and, third, 
a power of resistance to external agencies by which ibey live an 
appointed time. 

102. They have also a [>o\ver of changing material and arrang- 
ing it iu different forms, and that not only within their walls, 
but for a certain distance around them. Though every growth 
is a cell-growth, and without u cell there is no organic form, 

I we recognize the adaptation of plastic material beyond the cell- 
1 wall, and yet under its inflnence. 

103. Xeed I say here that every fniiction of life has its origin 
[ iu these niicroseopio forms ; it would not he iKJssIblc to draw any 
f other inference. In the same manner we claim that each ofthese 
) forms has nn inherent and Individual life, and that the association 

f this life is the snm of the liti; of man 

104. From these projKJsilions we cannot bnl see thiit health 
Land life fiuw from their prfeet formation, and that disease and 
IjCJesth will follow changes from tliis. If, tlierefore, we can un- 
ravel the laws of cell-growth, cell life, and cell activity, we will 
lavc accomplished much toward a rational system of medicine. 

105. I view llicsc laws as simple. They are — first, an origi- 
 Jia] viulillily ; second, a supply of nutrient material projK'rly 
blibrmed for their use; third, eirenmslunces fuvorable for develo|j- 
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ineiit. It will ho noticed tbnt these are ns applicable to tlic 
entire ImhIv as to each individual eell, and that thev are read! I v 
appreciated and acted niM)n. ' 

K.MJ. We do not study human histology and deveh»p from it 
the historv of the ultimate elements of our bodies, that \vc mav 
continually regard them as microscopic objects, and examine 
them as such; but that in this manner,, having observed tlie 
forces and determined the laws of the cell, we may apply this 
knowledge to the sum of the forces and of the l)ody; for it is a 
well-established law that what is true of a part must be true of 
the whole. 

107. Illustrative of the ai>ove propositions, let me briefly call 
attention to the development of the human being. The human 
egg, from which we tra<'e this growth, is a eell fn)m the ovarj* of 
the mother, and is thus legitimate in origin, according to our 
pro|)ositi<m (J>0.) This v^^ contains a yerminal cell, which has 
a nucleus, the f/crtnlndf Hpo(, Tlie ^v<t act of growth is the divi- 
sitin of the nucleus in two, soon followed by the conjpletc division 
of the <'ell in two, having the same form as the original one. 
There is next a «li vision of these two into fi)ur, and then of flicse 
into eigiit, until, in the course of a few days, the entire plastic 
material of the egg has been worked up into cells, which have 
arranged themselves to form a meml)rane. This germinal mem- 
l»raiu* "^I'lu'rates into tw<» layers, an external or sen)us, and an in- 
ternal or nnieous ; and sul>se(jUi'ntly another is formed l)etwcen 
tlnin, called the vascular layer. The sc rous layer gives origin 
i»i tlir >k«'lrton, brain, and s[»inal marrow, the nnieous layer to 
tlir ln'Mii :md vax-nlar >v>leni. 

Jos. \\\. iiiMv lind, tven in ihi< <:irly jm riod, deviations from 
lip- ri«iriir:il lypr (itMlrvrJupinciit, Liiving ris(» to monstrosities, 
iif ni'Ti' iVrnricniiv to l)iit ^IIliIjI lesion'^ of >trueture — deformities 
aii'i rii"lini*^ mark-. Wv >li<niM not expert to fuid these 

• •i' iVi'i[ii'ni iii'<'inM', :i< ijjr cniHliiioiis of development can 

\\\'\\ «l:!]i'-irlt V !••• r«:iilni| liv anv raiivr nt* (li>tnrbanee. Still. 

• • • 9 

in tlhir .s-i'iiial 'li-i ii.liai , \\»- may learn our first lesson of 

di-ra-rij tlfv .'...p-ii. nt . ami iVom liii- wrij^li the importance of ft 
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knowledge of cellular pliysiology ami pathology in llie science of 
medicine. 
^^H IU9. The thi'ei'conilitioiisare inijierative in ftetal development, 
^^^nntl many times we may divectly trace ihe error or tlie arrest of 
^^pffaetal life to tlieir violation. Habitual abortion, from constitutional 
^^Poy^ihiliij oil the part of either parent, is uii example uf the Ri'Ht. 
^m Abortion and defective development is not iinfi-equent from de- 
ficiency of nutrient material, either from disense aSbcting the 
digestive organs of the mother, or the placenta through which 
the child received its snpply ; while in many instances of fcelal 

> death or defective development wc can distinctly trace an error 
in the third proposition. 
110. These conditions are as necosKary to the entire organism 
Bfl to the individual cell, otherwise we would not he benefited by 
knowing them. \Ve have constant cognizance of the gi-o-^s form, 
while the minute strnctnre is beyond onr vision, only as we bring 
the microscope to l>ear njwn it. Let us now see how they arc 
applicable to the body as a whole, 

111. First. — An original viability is seen lo be an imperative 
condition. A want of this gives na hei-ditory diseases and early 
death, A want of it also gives us an enfeebled life and a want of 
resisting power to the ordinary causes of disease: whilst a strong 

» viability gives groat resisting [lower to disease, and long life. 
This has already had a {>ar1ia1 consideration (16). 
ll'i. Seeoml. — A proper snpply of nutrient material is also 
an absolute condition, us man only lives by a constant renewal 
of his body. The material for this renewal being fnrnished, and 
the cells possessing a normal formative power, life continues in a 
i-egular manner. 

113. Third. — The circumstances favorable for normal dcvelnp- 
niont in man arc a normal circulation, innervation, tcmjH'iaturc, 
and excretion (18). 

114. When wc study the life of a cell, we find it dividing 
itself into four parts, each o( which deserves consideration. It is 
Iwrn, grows to the size of a cell, does the work of a cell, gives 
birth to its kind and dies. This life occupies a variable i>eriod 
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of iVoni tluH'c to t'iulit luoiitlis, the :ivcr;\y:i' lioaltliv \i\v lifi 
alxtiit tuiir nionili^. If the rcadiT will think for a inciiiu*iit 
will M'f that this is also the lili* of a man — he is luirn, ur«i\\> 
tin* slatim* of a man, tlors the work of a man, jinniauaH'* 1 
s|»fri('>, and j^jets ont of the world It) make a j)lari' lor hi> si; 

11 "i. A verv jrivat deal tlepends iiptni the pareiitajjje of ei-l 
for onlv hfalthv cells can ^ive hirlh ti» healthv cells. In niai 
ea>es leehleni'ss of tissni* pro|>a«^at<'s itself for months ami vt-ai 
ami there can l»e no restoration to health exeept by the re|»eat( 
renewal> id' lite nnder better <*onditions — eaeh tis.'^ue haviiiji Ik 
ter ei'lls fur parents, sw have hrttcr cells as children. 

I HI. Ne«vssarilv we mnst have i:(»od material for the liuildii 
or ^irowth of <'ells, for if tin* material is in any resiK»et iin|N'rlet 
the cell mnst share this impi'rteclion. Thus in reiiewinjj il 
lite of tissui' it is (>>sential that our patients shall have good foo 
well prepan'd, \\r\\ di^e>ted, «*ontaininj»; such material as is neee 
>ary for the formation i>f all i»arts, j^ood Mood-making, a got 
i-ircnlation. ri^ht temperature, and right innervation. 

117. All part*; of the l)o<ly and all tissues are made for u.*< 
and ivithont thi^ leiritimate ns(> thev can not he healthv, and e; 
ui»t Ik- the parent^ of irood tissue. The lazy tissue begets a laz 
itnperfei't ti*->ui' ; the active tis>ne begets an a<*tive, healthy tissn 
In M»me cMM"* ot* diM'a>i' tiie sneeess of treatment will deiH*! 
npi»ii riL:hi 4'.\erei>e, more than n|)on the administnition ofdrii^ 
<M":idn:illy tlii' oriT'in or |»:irt, or the wlude man, is brought bat 
!•» noiiiiMJ u-e or work. mikI urndually it i*: >tren^henoil for i 
:iiiii if- iilf iiiipruved. I wi-h to place stress on the word «/rftthn 
l"i" i'.i iii'»-i •■M-i-^ -'iddi-n. pri>l<»ni:«-d. «»r «»ver exercise does injur 

11^. II'mIiIiv :irt:\«- I i^-iii-- «>r «'rlU iu'^iet their kind, and tl 
:i ' •■ '■'.- .'r-f -ADX.-n in ili'- |»!:H-f "f iln'ir parents, and nnnved 
'i  • .• ■!■ ■"li.. :•- •:!• "I<1 f«lU liill ixii :ind :ire taken up and ca 
I'-'l •!•'.. -"v i:i t i.i- 'ii'ii nl «'!' I !,.■ IiIihmI. l-'iM't her t»n we will still 
::•• •'•-•. ■■!" •! — .!•■. :-!i«l nil! liinl il iii-{ :i^ im))or.taut to houltl 
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119. Auimal cells may he divided into three varieties— ^/bniirt- 
Htv, atcrdiiig, atul necrologwal. The first withdraw from llic 
blood tlio iiiati'rial iot' tliv forniution of tissue; and witli tliis are 
nrraiiged in and form a partof llie tissues of llie liody. Tliesee- 
ond are developed in seereting atnictiirc ; and, having withdrawn 
the matei'ial of the gecretioii from the blood, they are cast off willi 
this into the common excretory dnct. The third are formed dnr- 
tiig retrograde metamorphosis in certain cases, and evidence the 
control of vital imwer, even in the death of a part. 

120. Formative cells are normally develo^red in the exact 
situation of the same material, and in the exact fiirm of the 
juirent cells from which they had their origin. Thus a part 
perftctly reproduces itself in size, form, and function, as the 
old material is worn out, dies, and is removed. Muscular tissue 
always jirodnces vtuacular cellii, as is the ease with fibrous, nervous, 
and osseous tissue. 

121. Secreting cells are likewise devclo(K!d wilh the same form 
and the same affinities for certain material in the blood, which is 
removed for secretion. We have no means of knowing why a 
cell in the liver removes bile ; iu the stomach, gastric juice ; in the 
salivary glands, saliva ; and we account for it by the well-known 
law that a cell in health always has the form and function of its 
parent; and we leave the origin of such funetiou with the Creator, 
who has so wonderfully adapted the animal mechanism to the 
various circumstances of life. 

122. Necrological cells have their parentage In formative cells, 
and seem to he destined to govern the process of reti^gradc meta- 
morphosis in certain cases, bo that the vitality of the whole body 
may not be impaired. Pus cells are the ty[re of this formation, 
■if not the only example. 
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ference being in the ease with which batteries are kept clean and 
in good working order. 

8(). For the ordinary pnri)0.sc in electro-therapenties a battery 
with single cnj) and phite8 of moderate size, with an indnctivc 
coil — helix — to increase the intensity, is the best. For the pur- 
poses of the galvano-cant(!ry, from Ibnr to six htrrje enps are re- 
quired, using the constant current. 

87. Elcctricitv niav be employed as a vital stimulant, or as a 
sedative, the first being its most important use. If the current 
is i)assed in the direction of tlie nervous current, from the brain 
or si)inal cord outwards, the api)lication is stimulant. If the cur- 
rent is passed in the opposite direction it is sedative. To get the 
stinudtmt effect t\w ]}OH!(nr pole is applied to the spine, and the 
ncf/dfire is passed over the organ or part affected. To pwdnee 
sedation the ncfjniive pole is aj»i>licd to the sj)inc, and the positive 
j)ole is applied to or jKissed over the part affected. 

88. The action that we want in most cases, is that moderate 
stinuilation, which improves the innervation, circulation, nutri- 
tion and waste, and fiuurtional activity of a part, and which by 
repetition leads to a real *' renewal of lite." 

80. The general use of elcH'trieity is by far its most imj>ortant 
one, and should generally form the major part of the treatment. 
As before named, it is really an electrical sponge l)ath, one |)ole 
being stationary, the other enveloped in sponge passed over the 
entire surface of tlu; body. Every writer on electricity couocileft 
the utility and imiK)rtanc(; of this treatment, and the majority 
insist ui)on it as an essential part even in the treatment of local 
tliseases. Speaking from my own experience, it has given most 
excellent results in many cases, and I have experienced the ben- 
ciits in my own persim. 

DO. With regard to local treatment, there is not so much uni- 
formity in opinions, yet they agrees in the main — that the diseased 
l)art should have a lonrjer dose. For instance, if the stomach or 
liver, or bowels, or lungs, or a group of muscles, are st)ccially 
aflected, in addition to the general use, the current should be 
passed through these parts for a longer time. 
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91. Physicians seem to be at a loss for instruments to make 
the application when wanted. If a case of Kidder's or Hall's 
handles or electrodes are purchased, they will serve almost all 
2)urposes. If not, bear in mind that the major use and benefit 
can be had by simply wrapping the terminal copper wire or the 
ordinary handles in sponge. Insulation of a wire, a handle, ute- 
rine or vesical instrument, is easily effected by means of rubber 
tubing. If you want a uterine instrument, take a piece of small 
rubber tube fourteen inches long, pass a copper or even iron wire 
through it, bend it upon itself at one end to hold the sponge, at 
the other to connect with the insulated wire from the batter}', 
and you have it. If you want a vaginal instrument, a rectal in- 
strument, one for the tongue, or any part of the body, and you 
can not get it from the city, have the nearest tinner make you 
what you want, and solder on a loop of copper wire for an 
attachment. 

92. To get a rational idea of the best methods of local treat- . 
ment, I would advise a re-study of anatomy rather than common 
works on electrical medication. If we want to medicate an or- 
gan, we want to know the best means of getting our remedy to 
it; if it don't reach it, it will surely not do it any good. It is 
all nonsense to talk of influencing the abdominal viscera by plac- 
ing one pole under the feet, and rubbing the otlier over the abdo- 
men, or even placing one at the coccyx and passing the other 
over the abdomen. Everv tissue is a conductor, and we do not 
know that the nerves are much better conductors than muscle or 
skin. If you place the poles of the battery in such position that 
the shortest way from one to the other is through an organ, then 
you will reach it. If you wish to stinudate the nervous supply 
of an organ, you place your poles in such |)osition that the cur- 
rent will run in the course of the nerves. 

93. If, therefore, you wish to reach the stomach, the current 
would run from the upper dorsal spine behind to the epigastriimi 
in front ; or, if the spleen, liver, or upper intestinal canal were 
to be medicated, the one sponge would be passed over these. 
Why ? Because the great splanchnic has its origin, course, and 
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termination in this wav. If vou want to reach the kidnevs, or 
parts supplied from the renal plexus, the one sjionge wouUl be 
passed up and down the lower dorsal spine, the other over the 
kidneys, bladder, or testicles, as we wished to treat these organs. 
If we wanted to treat the uterus, the current might be }>asscd 
through the uterine globe from the one [wle on the abdomen, the 
other through a uterine handle, to the cervix uteri ; or from the 
Inmbar spine to the uterus and over the hypogastric region. 

94. Here, as in other things, if the physician will sit down 
and think the matter out for himself, he will probably have bet- 
ter success. No man can practice medicine automatically with 
success. True, we have had an automaton chess player, who did 
tolerably well with a man inside of him, as we have had thous- 
ands of automaton physicians who would have been vastly im- 
proved by a man inside of them. If I had but one |>arting word 
of advice, it would be— <lo your own thinking, if you don't do 
any thing else. 
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95. I adopt the lieuding of tins olinpter more Uecaiisc it is the 
fashion to s^ieak of cellular patholoi^y tlian for its real meaning. 
What I intend to consider is, the methods of <leve\>pment, and 
what laws underlie the formation and action of the ultimate 
elements of the tissues. 

96. It will be observed that in almost every chapter we will 
have to consider many of the same effects from very different 
stand-points; and it will be our object to prove that they point 
to the same definite pathological and therai)eutical laws; that 
whether we reason from humoraliatic doctrines, or from the wer- 
V0H8, aoladistic, or cellular, we arrive at the same results. While 
a perfect theory of disease can not be forme<l from observations 
on the solids, fluids, or nervous system, we may approximate 
toward it by an examination of the whole. The error of modern 
pathologists has been the attempt to account for phenomena by 
an analysis of but one of a series of causes. 

97. Rudolf Virchow is the father of cellular pathology, look- 
ing to it for an explanation of all the processes of disease, claim- 
ing that as all life is from cells, healthy life is from healthy cells, 
and diseased life from diseased cells. That we may have a bet- 

m 

ter appreciation of what is claimed for it, I will make a quota- 
tion from his work : — 

" If we consider the extraordinary influence which Bichat in 

 

his time exercised upon the state of medical opinion, it is indeed 
astonishing that such a relatively long jyeriod should have ela|)sed 

(59) 
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siiK'c SHjliwann injule his j^jreat discovrrii's, without the real im- 
portance ot* the lunv Tacts having' hcou fully a|)prociate(l. This 
hjis certainly hccii essentially ihic Ut the great ineoinpletene.s.-» of 
our knowkHliic with n»i»arcl to the intimate structure of our tis- 
sues, which has continued to exist until (juite recently, aiul, as 
we are sorrv to he obli<::e(l to confess, still even now prevails with 
regard to many points of histoloo;\- to such a degree that \vc 
scarcely know in favor of whut view to decide. 

** Kspecial difficulty has heen found in answering the question, 
from what parts of the hody action really procee<ls — what parts 
are active, what passive; and yet it is already quite possible to 
come to a definite conclusion upon this point, even in the case of 
parts the structure of which is still dis|)uted. The chief }>oiut 
in this api)lication of histoloiry to patholoiry is to obtain a n»cog- 
nition of the fact that the (jcll is really t!ie ultimate morphologi- 
cal element in which there is anv nuinilestatiou of life, and that 

• 

\VQ must not transfer the seat of real action to any |)oint beyond 
th(» cell. Before vou 1 shall have no particular reason to justifv 
myself if in this respect I make «|uite a special reservation in 
favor of life. In the course of these lectures v<mi will be able to 
<'onvince yours(?lves (hat it is almost impossible for any one to 
entertain more meehanical id(\*is in particular instances than I am 
wont to <lo, when calle<l upon to inter|)ret t\w individual i>rocesse3 
of life. I>Mt I think that we must look upon this as certain, that 
however nuich of the more delicate intercliauge of matter which 
takes place within ji cell mny not concern th«^ material structure 
as a whole, yet the real action <loes [)rocee<l from the structure as 
such, and that the liviuii' element onlv maintains its activitv as 
long as it really prest'uts itself to us as an independent whole. — 
(ilhilur juitholof/ji^ page 20. 

J)S. The I liinuiir. Orr/finir Form. — All organic life, whether 
vegetable or animal, has one ty[)i('al form, that in its essence i.s 
never change4l. This tbrm i> that of a cr/l, usually mi4'roscopic, hut 
alwavs composed of a cell-wall, <*rll content>,and mostlv a nucleus. 
It is this strutrture which has that special for<*e which we have 
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termed the/ormntive, ami which effects its organization, gives it 
functional activity during its life, and transmits the same vital- 
ity to its successors. In regard to cells we recognize the follow- 
ing facts : 

99. There is no spontaneom (jencvation of cells, but their origin, 
is directly traceable to a parent cell. This law of cell-growth 
is absolute so far as our observation extends, and embraces all 
changes of structure and growth in the human body. 

100. That the formative power acting from the Supreme Being, 
by methods beyond our reason, groups the offspring of the origi- 
nal or parent cell to form tissues and organs of different forms 
and for different purposes. 

101. That in this grouping the cells have — first, the power of 
increase to the standard size of the organ or part ; second, the 
l)ower of reproduction to supply the continued waste ; and, third, 
a power of resistance to external agencies by which they live an 
appointed time. 

102. They have also a power of changing material and arrang- 
ing it in different forms, and that not only within their walls, 
but for a certain distance around them. Though every growth 
is a cell-growth, and without a cell there is no organic form, 
we recognize the adaptation of plastic material beyond the cell- 
wall, and vet under its influence. 

103. Need I say here that every function of life has its origin 
in these microscopic forms ; it would not be possible to draw any 
other inference. In the same manner we claim that each of these 
forms has an inherent and individual life, and that the association 
of this life is the sum of the life of man. 

104. From these pro])ositions we cannot but see that health 
and life flow from their jierfoct formation, and that disease and 
death will follow chancres from this. If, therefore, we can un- 
ravel the laws of celI-«irowth, cell life, and cell activity, we will 
have a(*('om|)li>hed nnich toward a rational system of medicine. 

lOo. 1 view these laws as sim|)le. They are — first, an origi- 
nal viability ; second, a supi)ly of nutrient material properly 
formed for their use ; third, circumstances Ibvorable for develop- 
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ment. It will be noticed that these are as applicable to tlie 
entire body as to each individual cell, and that they are readily 
appreciated and acted upon. • 

100. We do not study human histology and develop fii>ni it 
the history of the ultimate elements of (»ur bodies, that we may 
continually regard them as microscoj)ic objects, and examine 
them as such ; but that in this manner, having observed the 
forces and determined the laws of the cell, we may apply this 
knowledge to the sum of the forces and of the body; for it is a 
^vell- established law that what is true of a part must be true of 
the whole. 

107. Illustrative of the above propositions, let me briefly call 
attention to the development of the human being. The human 
egg, from which we trace thi-s growth, is a cell from the ovary of 
the mother, and is thus legitimate in origin, according to our 
proposition (99.) This egg contains a (jcrminal cell, which has 
a nucleus, the r/cnniual apot. The first act of growth is the divi- 
sion of the nucleus in two, soon followed by the complete division 
of the cell in two, having the same form as the original one. 
There is next a division of these two into four, and then of fixcse 
into eight, until, in the course of a few days, the entire plastic 
material of the egg has been worked uj) into cells, which have 
arranged themselves to form a membrane. This germinal mem- 
brane seperates into two layers, an external or serous, and an in- 
ternal or mucous ; and snbsecpiently another is formed between 
them, called the vascular layer. The serous layer gives origin 
to the skeleton, brain, and spinal marrow, the mucous layer to 
the heart and vascular svstem. 

l()S. We may find, even in this early period, deviations from 
tlie normal type of 'develo[)ment, i^ivini^ rise to monstrosities, 
or more lVe(|uenlly to but slight lesions <►{ structure — ^leformities 
and mnther's marks. We .-hould not expect to find these 
ol* rre(|Uent (»eenrene(.', as the eonditions of development can 
with dillicullv i>e rea«'he<l bv anv r'aii>e «>!* dislnrlKinee. StilL 
in their oeeasional distiirlmnee, w<' may learn our first lesson of 
di>eased develnpment, and from this weiiih the importance of a 
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knowledge of cellular physiology and pathology in the science of 
medicine. 

109. The three conditions are imperative in foetal development, 
and many times we may directly trace the error or the arrest of 
fa?tar life to their violation. Habitual abortion, from constitutional 
syphilis on the part of either parent, is an example of the first. 
Abortion and defective development is not unfrequent from de- 
ficiency of nutrient material, either from disease affecting the 
digestive organs of the mother, or the placenta through which 
the child received its supply ; while in many instances of fcetal 
death or defective development we can distinctly trace an error 
in the third proposition. 

110. These conditions are as necessary to the entire organism 
as to the individual cell, otherwise we would not be benefited by 
know^ing them. We have constant cognizance of the gross form, 
while the minute structure is beyond our vision, only as we bring 
the microscope to bear \\]H)i\ it. Let us now see how they are 
applicable to the body as a whole. 

111. First. — An original viability is seen to be an im}>erative 
condition. A want of this gives us herditary diseases and early 
death. A want of it also gives us an enfeebled life and a want of 
resisting power to the ordinary causes of disease : whilst a strong 
viability gives great resisting power to disease, and long life. 
This has already had a partial consideration (16). 

112. Second. — A proper supply of nutrient material is also 
an absolute condition, as man onlv lives by a con.stant renewal 
of his body. The material for this renewal being furnished, and 
the cells jwssessing a normal formative power, life continues in a 
regular manner. 

113. T/urd. — The circumstances favorable for normal develo])- 
ment in man are a normal circulation, innervation, temperature, 
and excretion (18). 

114. AVhen we jstudy the life of a coll, we find it dividing 
itself into four parts, each of which d('S(M*ves consideration. It is 
born, grows to the size of a cell, does the work of a cell, gives 
birth to its kind and dies. This life occupies a variable period 
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of from throe to ej<rht iiionths, the average healthy life being 
about four months. If the reader will think for a moment be 
will see that this is also the life of a man — he is born, grows to 
the stature of a man, does the work of a man, propagates bis 
species, and gets out of the world to make a plaee for bis sue- 
eessor. 

115. A very great deal depends upon the parentage of cells, 
for only lipalthv eells eaii i>ive birth to healthy eells. In nianv 
cases feebleness of tissue propagates itself for months and years, 
and there ean be no restoration to health except by the repeated 
renewals of life under l)etter conditions — each tissue having bet- 
ter eells for parents, we have better cells as children. 

IK). Xecessarily we must have good material for the buililing 
or growth of cells, for if the material is in any res[)ect imperfect, 
the cell must share this imperfection. Thus in renewing the 
life of tissue it is essential that our patients shall have good food, 
well prepared, well digested, (containing such material as is neces- 
sary for the formation i)f all parts, good blood-making, a good 
circulation, right temperature, and right innervation. 

117. All parts of the body and all tissues are made for use, 
and ivithout this legitimate use they can not be healthy, and ean 
not b(? the j)arcnts of good tissue. The lazy tissue begets a lazy, 
imperfect tissue ; the active tissue l>egcts an active, healthy tissue. 
In some casrs of disease the success of treat nu^nt will depend 
upon right exercise, more than u|><jn tlie administration of drugs, 
(iradually the ortran or part, or the wliole man, is brought back 
to normal use or work, nnd gradually it is strengthened for it, 
an^l its liff improved. I wish to ])laro stress on the word f/radnaly 
tor in mo^t cases sudden, prolonired, or over exercise does injnrv. 

lis. Healthy actives tissues or eells be<r4't their kin<L and the 
new cells are woven in the phiee of tluMr parents, and |)roceed to 
do their work, as the ol<l et^Us iiill out and are taken up and car- 
ried nwMV in the enrrent of the blnnd. I'^urtheron we will studv 
the wa>te of tissue, and will 11 nd it just as ini))ortant to healtby 
life as its n?ne\\al. 
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119. Animal cells may bo divided into three varieties— /orwia- 
iivey secreting, and necrological, Tlie first withdraw from the 
blood the material for the formation of tissue; and with this are 
arranged in and form a part of the tissues of the body. The sec- 
ond are developed in secreting structure ; and, having withdrawn 
the material of the secretion from the blood, they are cast off with 
this into the common excretor}' duct. The third are formed dur- 
ing retrograde metamorphosis in certain cases, and evidence the 
control of vital power, even in the death of a part. 

120. Formative cells are normally developed in the exact 
situation of the same material, and in the exact form of the 
parent cells from which they had their origin. Thus a j>art 
perfectly reproduces itself in size, form, and function, as the 
old material is worn out, dies, and is removed. Muscular tissue 
always produces muscular cells, as is the case with fibrous, nervous, 
and osseous tissue. 

121. Secreting cells are likewise developed with the same form 
and the same affinities for certain material in the blood, which is 
removed for secretion. We have no means of knowing why a 
cell in the liver removes bile ; in the stomach, gastric juice; in the 
salivary glands, saliva ; and we account for it by the well-known 
law that a cell in health always has the form and function of its 
parent ; and we leave the origin of such function with tlie Creator, 
who has so wonderfully adapted the animal mechanism to the 
various circumstances of life. 

122. Necrological cells have their parentage in formative cells, 
and seem to be destined to govern the process of retrograde meta- 
morphosis in certain cases, so that the vitality of the whole body 
may not be impaired. Pus cells are the type of this formation, 
if not the only example. 

5 



CHAPTER III. 



NUTRITION OF TEXTURE. 

So closely are our subjects iutcrwoven that they are withmliffi- 
culty separated so as to give each one the consideration that it 
demands, without continued repetition. But, as heretofore re- 
marked, we find in each the same underlying general laws, so 
that the result arrived at is the same from whatever poiut we 
examine it. 



FOOD. 

123. In studying the processes of nutrition, we will have first 
to examine the materials employed, and the methods by which 
they are fitted tor use, according to propositions in (112) The 
refpiirement in this regard for liealthy nutrition may be plainly 
stated — that the food be of good (piulity, properly prepared, well 
digested, and that it be carried to the ]Kirts re(|uiring it. This 
stnteinent seems so plain that it hardlv r.ecds anv elaboration, 
and yr't \vc find gross violations of it with both the ])eople and 
tlicir medical guardians. 

121. Food is divided into two kinds, hisfor/enefir*. or tissno- 
makinjLT, and rfi/ori/dcifnf (^v h('at-])ro(ln(Mng. Of the first, there is 
mVrssarv in the a<lnlt,that amoinit whi»'h will compensate for the 
daily waste of tissue. Of the Seconal, the amount necessary to 

(fill) 
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maintain the temperature at 98°. If there is an increase of 
the first, and the formative forces are active, we find an increase 
in the tissues, esiKJcially the muscular; this increase, however, is 
to a limited extent, and is dependent almost wholly ujwn 
the activity of the organ. If there is an increase in the second, 
and it is appropriated by the body, it is stored up as adipose 
tissue. 

125. If the histogenetic food is deficient, we will observe loss 
of activity in parts, loss of size, and loss of strength. We are to 
especially regard those functional lesions that flow from this, as 
tiiey form some of the most prominent of the phenomena of 
disease. Of these I need but name generally debility, defec- 
tive innervation, defective circulation, and defective secretion. 
If the calorifacient food is deficient, we find that the adipose tis- 
sues of the body are first drawn upon, then the histogenetic food 
is burned, and finally, that the nitrogenized tissues are also used 
as fuel. So long as the person lives, the standard of heat must 
be maintained, and to this end all combustible matter will have 
to aid. 

126. This is frequently noticed in both acute and chronic dis- 
ease, and seems sometimes to be the principal source of danger. 
AVhen from disease it is impossible to introduce into the system 
a full supply of both kinds of food, w*e see the histogenetic ma- 
terial continuously used as fuel, thus impoverishing the tissues, 
and preventing that return of strength which would also give 
better digestion. It is in these cases that we modify the process 
of combustion, or give cod-liver oil or other combustible mate- 
rial that will supply the demand. This point has been already 
referred to (47). It may be interesting to the reader to know 
what parts suffer most during deprivation of food, and it may 
also prove of some particular value. Tnis has been determined 

^ by some experiments of M. Chossat in the warm-blooded animal : 
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127. (^)r;r-a^ioiiaiIy K-rjioiis ariM; from ^ycrro-^toM of the lbocl,aiul 
i\T(r li^st nMiU'ilieil l»y forn*r-tion of tliia. A? marked exainjiles 
of this, wo liavo tlioM* wiile-.spiva<l ami .>C'rious disea.sos? which 
in Nr»rthirrii Kiii'ojm; have jM-riiKlically followed the u.<e of defec- 
tive p'aiii, and in Ireland the jv^tuto disease. We iiee<l not go 
«o far, li<iwever, as niir own cities furnish us with abundant 
examples of ilisease froni this source, and during the rebellion it 
was <|ui(e fnMjuently met with in (nir armies. With the poorer 
classes it is sometimes so markiMl that we nee<l hut to give a sound 
and <jasilv-(lijxested food to ensure recoverv. 

12H. Hut we have instances amonjj^ tlie rich and well provided 
that drservi? noti<u'. Fni^ueutly the milk of the nursing mother, 
cs|)ecially after the first twelve months, comes under tlii.s clas- 
hifie:ition, and numerous infantile diseases flow from it. In some 
instan(M's the continued use of rcn/ Jineltf-f/rouml and bottefl flour 
is also a (!aus(» of imperfect nutrition, especially, as in the case of 
KOiuiMihildren, wh(Mi they have no taste for animal food, but have 
its placd! supplie<l witii saccharine elements. 

V2i). 'Hiis brings up another and very imjiortant matter in 
the selection of food. It must posses a sufficient amount of cer- 
tain inor)rani(? eh'mcnts, and without these there must be feeble- 
ness and at lcn<rth disease These materials arc furnished in nat- 
ural food, and we are deprived of them by its artificial prepar- 
ation. The principal of these are lime, soda, potash, phosphorus, 
iron, and sulphur. When we have reason to believe that anv 
one or more of these are deficient, a correct treatment \vil I supply 
the missing elements in that form in which they will be most 
readily appropriated. 

loO. There are some facts in connection M*ith this subject that 
we may so ixroup t(»irether that their bearing will be seen at a 
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glance, and they can be readily utilized. And first, we have a 
table, of the diurnal ingehtta, secretions, and excretions of a man, 
from Draper\s Physiology. 

physioloCtICal standard tables. 



c 
c 



a 






D.urnal Iij>£e}*ta,Pooretions nnd Excretions <f 
a mMii whose weight is 140 lbs*. hvoit'I'-. 

Woii;bt of body UO.OOO 

^ f Water .". 4.109 

't ; Oxygen .'2 192 

^ j Dry vegetable food... 1 687 

^ I Dry Eiiimal food 503 

SafivH. 3.300 

Gafctric juice 14.080 

Puncreatic juice 440 

Bile 3.500 

Carbon from lungs 500 

Intestinal juice 440 

L(i.«s water by lungs... 1.440 
" " f kin.... 2.234 

Fajcos »>78 

Urine 2.180 

Con.«istii g of — 

Water. 2.034 

Urea 05 

Uric acid (02 

LactiiMicid 0.17 

»**ul liuric acid <»07 

Phosphoric acid 0(8 

Chloride of sodium 0('9 

Alkalies and earth 010 

Other bodies 002 

Blood 17.0U0 

Coi' listing of — 

Water.'. 1 3.3-b 

Albumen l.liM) 

Fibrin 037 

Discs 2.227 

Fats 022 

■{ Chloride of Fodium 001 

Chloride of potass 006 

phosphate of sodii 003 

Carbonate of soda.- 012 

Sulphate of soda 004 

Pho.sph. lime and mag... .< (>4 

()xido ami phos. iron .OOg 

Other bodies ., .098 

In this table the estimate is in the 
avoirdupois lb. and decimal.'* thereof. 
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l.)iuin:il IneehtA, Secretion?*, and Excretions 
j «>f a man whofe weight is \,iH*) partn. 

I Weight of body... lOOO.OOO 

r Water 29 350 

' 'xygen 15.657 

Dry vegetable food... 12.050 

Dry animal food. 4 021 

r Saliva 23.570 

Gastric juice 100 571 

Pancreatic juice 3.143 

Bile 25.000 

Carbon from lungs... 3.571 

Intestinal juice 3 143 

Lo^s water by lungs.l0.286 

skill... 15.957 
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Fa?ce8 557 



Urine 15.571 

Consisting of — 

Water 14.529 

Urea 464 

Uric acid 014 

Lactic acid 264 

Sulphuric acid 050 

Phosphoric acid 057 

Chloride of sodium 064 

Alkalies and earths '114 

Other bodies 014 

Jib»od 121.429 

Consisting of — 

Water 95.200 

Albumen 8.500 

Fibrin 264 

Di.scs 15 907 

Fats 157 

Chloride of sodium 436 

Chloride of potass 043 

I'hosphate of soda 021 

Carbonate of soda 086 

Sulphate of soda 029 

Phosph. lime and mag. .029 
Oxide and phos. iron... .057 
Other bodies 700 

In this table the estimate is upon 
one thousand parts. 
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131. The difference between foods'may usually l)e readily de- 
termined, if ve recollect tliat hiHtor/enetic, or blood and tissue- 
making food, contains nitrogen, while the eahrifdcknt, or heat- 
producing, does not contain this element. AVe must not forget, 
however, that the most of our food is mixed, containing both of 
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these. We may usually detenuine their value in either respect, 
if we conipare them with this table : — 

ELEMENTS OF NUTRITION— IIISTOGENETIC. 

Vegetable fibrin. Animal flesh. 

Vegetable albumen. Animal blood. 

Vegetable casein. 

ELEMENTS FOR THE PRODUCTION OP K EAT— CALORIE ACIENT. 

Fat. Cane sugar. 

Starch. Gnn)e sugar. 

Gum. Sugar of milk. . 

Pectin. Alcohol. 

132. A food is valuable as it possesses both of these in a form 
easily made use of by the body. Facility of comminution and 
digestion being the next most im]>ortant jwint in its considera- 
tion. But in disease it sometimes becomes necessary to choose 
the food with reference to fhe ]>ro|>ortions of one or the other, 
as we may be desirous of increasing the formation of tissue, or 
of furnishing the material for the production of heat. The fol- 
lowing table, from Dr. Carpenter, shows the amount of nitrogen 
in some of the more common articles of food, and hence their 
value as tiMnuc ]>roduccrs : — 



Turnips 10r> ! \V 

Rye lOG Ci 



VEiJETABLE. 

Rice 81 ' Oats 138 1 Peas 23» 

Potatoes 84 White bread Wl A^aricus russula..... 264 

Wheat n9..144 Lentils. 27d 

'arrots ir)0 Haricot beans „ 283 

>iaize 100-125 j. Brown brend IGf) Apiriciis deliciosua. 289 

Barluy 125 ] Agaricuscantharcllus2Ul , Beans 320 

ANIMAL. 
Huniun milk 100 Salmon, raw 770 i Flounder, raw 898 



Cow's milk 2H7 | '' boiled 610 

Oyster 305- Liv.r of pigeon 7-12 

Yulk of eiJins 305 Portable i^oup 7(34 

Cheese....'.'... 331-447 While of i^iryr 845 

Eel, raw 434 



boiled ..... 954 

Pigeon, raw 766 

'' boiled 827 

Lamb, raw 833 

Crab, boilud. H5<» ! Mutton, raw .• 773 

{Skate, raw 85f» i •' boiled 852 

bcjjled 050 Veal, raw 873 

Herring, raw i>l«') j " builed 911 

*• boiled <)00 I boile'l f<f)S^ Beef, raw 880 

Ox liver, raw 570 i '' milt of I»-^ boiled 942 

Pork ham, raw 539 1 Haddock, r.iw I»2(» ; Ox lung 93| 



*' bnilcil 428 

Liver of crab 471 

Mussel, raw 528 



t( 



boiled.... 807 I " boiUled _ JSlOi 



^L erti 



FOOD. • 71 

133. In concliidiiig tliis snlyect I may advanfageouely r|uote 
the couclu^ioiis tlic !«iiiiic nutliur arrives at with regard tu foud: 

" 1. That a ilue adjiistineiit uf the albuminous, oleaginous, mid 
saccharine constituents of tlie food, to the vui yiiig conditions 
(inder which man exist, is of the fii-sl im[K>i-tance ; and that llie 
qiiOHtions of the deviviition of the first two of these constituent^ 
fivim the animal oi' fniui the vegetiil)k' kingduni is one of secon- 
dary character ; each being caiKible of yieUling them in adequate 
amount, and tlie only condition requisite l)eing, that the articles 
of food shall be sn selected as to supply the iieedfid quantily. 

" 2. Experience teaches, liowever, that it is not a matter of 
eutire indifTerence whether the albuminiotis constituent bedrawii 
from the animal or from the vegetable kingdom ; for the use of 
a highly-aninialized diet has a tendency to mine, and that of a 
vegetable diet to loii-c); the jirojwrtiou of red -corpuscles in the 
blood ; while, by a dne ai^nshnent of the proportion of the two 
classes of conn»nents, tlie evil effects of the exclusive use of 
either may be prevented. 

"3. So, again, exiwrience teaches what could scarcely have 
been anticipated theoretically; namely, that, notwithstanding 
the ix>wer which the living liodyjiosHesaes of converting saccharine 
compounds into oleaginous, the ingestion of a certain amount 
of oleaginous matter an mch is necessary, or at least is fiivor- 
ablc to the maintenance of health. 

" 4. Another of the results of exjwrience, of wldch science 
has not yet given a definite raftonale, is the necessity of employ- 
ing fresh vcgdabka as an article of diet; the almost invariable 
consequence of the entire omission of them being the develo|)- 
ment of that ]>eculiar constitutional disorder which is known as 
aeurvy, 

" 5. Finally, then, a wcH arranged dietetic scheme ought to 
consist of such a combination of the albuminous, oleaginous, 
and farinaceous coustilnents, as is most apjn'opriate to the re- 
quirements of the system ; a larger measure of the alhummoua 
being supplied when an tniusnal amount ofitervo-mnscMlar ex- 
ertion is put ibrtli, and this ^iujiply being then most lulvaiitin^c- 
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ously derived from animal flesh ; a larger measure of the oleagi" 
noun being required for the sustentation of the heat in a frigid 
atmosphere, and this being supplied e<jually well by the vegetable 
kingdom as by the animal ; and a larger proportion of the fari- 
naceouH, as a substitute for the oleaginous, being most favorable 
to health under a high atmospheric temj>erature." 

PUKr A RATION OF F(H)D. 

134. In order that focul shall serve its jnirpose properly, it is 
necessary that it be well prepared for use. It is true some arti- 
cles, as fruits and nuts, may be used as furnished by nature, but 
the larger number and more essential articles, are prepared by 
cooking. Good cooking is ess<»ntial to good digestion and good 
blood-making; not that a person may not live u[>on badly cooked 
food for a long time, and the digestive organs may even grow 
able to dis|)ose of badly prepared food for three-score years and 
ten. But with the majority of persons the digestive organs will 
after a time fail, and in these cases a cure will depend ujwn a 
right preparati(m of food. In otlier cases these organs are en- 
feebled by disease, and a careful preparation of A>od becomes es- 
sential to nutrition. 

135. The application of heat in cooking is principally to break 
up the cell forms of the food, or to macerate, solve, or render 
friable the connective tissue, so that it mav be niore readilv bro- 
ken up by the organs of <ligestion. It is true that it is rendered 
more palatable, an<l sometimes seems to be changed by cooking ; 
but it is more palatable because the juices and real food are set 
free, and such (changes as have taken j^lace are in the dire<»tion 
of fitting the materials for use in the body, as when starch is 
changed into grape sugar. 

1»3G. There are two objects, then, in the prej>aration of food, 
both imi>ortant : one to put it in better condition for tlie action 
of the digestive organs, the other to render it more palatable. 
The first purpose may be served by a process of cooking which 
will render the food objectionable or repulsive; and the second 
being the principal object, the food, though pleasant to the tast«. 
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will be iiulijxestible. I think there is no reason whv food niav 
not be >o cooked as to be easily digested and at the same time 
palatable. 

137. Foods may be cooked with water, with steam, or with dry 
heat, and cooked eqnally well, so as to be digestible and palata- 
table. They are also cooked so as to give the food in fluid form, 
or in substance, as mav be desired or needed. 

138. In cooking with water it is to be remarked, that if the 
substance of the food is to be extracted by the fluid, the process 
must be commenced with cold water, the heat gradually applied, 
the process slow, and the temperature should not be raised to the 
boiling j>oint. In making a meat soup, the meat is i)laced in 
cold water, gradually heated, and a low tem|H»rature maintained 
for three or four hours or longer. In niaking a vegetable soup, 
the same process is followed, but less time is rccpiired. In making 
a beef-tea for a sick ]>ersou, the finely chopped lean of beef is 
])ut in a sauce-pan and covered with cold water, and heat gradu- 
allv a))i)lied. Salt and condiments should be added when the 
cooking is nearly complete. 

130. If it is desired to retain the substance of the fond in it, 
the cooking is commenced with hot water, and the heat rapidly 
raised at first, or by just sufllcient water to raise a steam. In 
this way there is a rai»id coagulation of albuminoid substances at 
the surface, and the nutrient materials are retained. Thus if we 
wish to boil a j)iece of meat, we heat the vessel and the water, 
and putting the meat in. i)our on a small ])ortion of water first, 
which is rapidly heated and forms steam ; then water is adde<l to 
cover the meat, and the vessel is <*l(>selv ct>vered. The same 
rules must be observed in cooking vegetal)les. 

140. AVe fre(piently find housekeepers wholly inattentive to 
these simple principles. A nice piece of meat is put in cold 
water, and the substance is thoroughly cooked out of it and 
thrown away, whilst the tough, tasteless rag of beef is served on 
the tal)le. Vegetables are frecjuently spoiled in the same way — 
the tasteless shell coming to the table, and the nutrient material 
going into the slop-barrel. ]\Iuch d\fficw\ly \* ^'s.\^^iv\<i\\Q.vi^ vx 
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having proper food for the sick, even where the common article» 
of food fur the well are reaBonably pi-epared, and physicians 
should know the principles of gnod cooking, mid should Ue able 
to teach the community. 

141. Cooking by Hteuni is nu excellent and economitsil method 
where large quantities of food are to be prepared, and with some 
modern improvements in the furniture of stoves, may well be 
employed by small families. Here, also, we have to think 
■whether it is the slow, solveut action of the va]X)r of water, that 
is wanted to soften and break up the connective tissue, or the 
rapid application of su|)cr-heated steam to coagulate the albumeu 
of the surface, so that the juices may he better retained. A'eiy 
tough meat may be cooked tender by steam, and at the same time 
be palatable, and we are not all obliged to buy the finer pieces of 
meat in oi-der to have a good dinner. Vegetables are nicely 
cooked by steam, but in order to succeed well, an active fire must 
be maintained, otherwise tliey will absorb water and become sod- 
den and tasteless. 

142. The application of drj- heat in roasting or baking is ai> 
excellent method of cooking. In the olden time meats were 
roasted l^efbre an oj^n fire ou a epit, the surface being " basted "' 
with some prejMiration, as of butter and flour, which, fi>rraing a 
crust, would retain the juices. Meats are still broiled by those 
who understand cooking, and the result is most palatable and 
digestible food. It is a little singular that so simjile a piwtesa in- 
cooking should be neglected, and meats rendered unsavory and' 
indigestible by frying. Where wood is burned, the old-fashioned 
gridiron is the best cooking utensil, and meats broilcil over th& 
coals ran not l>e improved. 

143. To roast meat well, it is necessary that a quick heat bfr 
applied at first, as by a super-heated steam, or that the i-onst be 
" hasted " so as to retain the juices. After this the teiuporatiirft 
need not be so high, time being the principal element in thopoi^h 
cooking. 

144. As onr oonnfry advances in civilization, and the popnia- 
tJon becomea more dense, greater attEvtliow mnsi needs Ite ^^m 
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to the preparation of food. We hav€ been a very wasteful peo- 
ple, ami eTOOomy will now l)o necessary, luid we Lave lia»l an 
imnu'iise amonnt iif jMior cooking tluit coiilil only be borne by 
jxrsous acciistoineil ti) ut-tive out-(l(K)r exercise. We ninst leani 
a lesson from Enroiwuii jienplcs, iiiu! utilize everything in. tlic^ 
&hu]>c of tbod; and we will also do well to Icnrn from tlieni lio>v 
to cook it ao that it will be jNiIiiInblc nnd dige.stible. Among tlie 
lessons we will learn is, that fluid food (soup) is cctmnmiciil nnd 
healtlifn). and that there is notliinj; in (he sli!i|«' .if 0><>d llmt van 
not be utilized in its prepiiriilion. 

145. *' Bread is tiie staff of lilc." sind wo will not fitrget tbot 
good bread is an essential of goml living and of good health. 
As a people we are aecnstonied to niiwendde I'reiid, ranging fronii 
yellow " saleiiitns biscuit " to the sour or sodden lonf that fijrnis 
the staple. Eke tliis out with poor pastry, and we liave cause 
enough for the mnltitnde of dyspejKflas which ufflicl our cnuiitry. 

14fi. The principles nf bread-making are simple, if llic pnii- 
tJce is sometimes hard. Eitliei- by the use of a carbonute and 
an acid, or by a iercnent. carbonic acid gas Is set free, and sepa- 
rates the iiartieles of flour, and lenders the bread light. A very 
common method is to add carbonate of jKitash or soda to a dongh 
made with sonr milk, or in place of this, which has been slightly 
aeidnlated with tartaric acid. In making " light bread," a fer- 
ment of yeast is added, which, changing starch into grajie sugar, 
Beta free carbonic acid gaa. If, now, the baking is done before 
the fermentation goes furtlier, the bread will be sweet iiiid liglil ; 
but if acetous fermentation occnrs, it will be soar. 

147 It would l>e a blessing to onr country if we had cooking 
schools ill alt large towns, and if this could be regarded as one 
of the many female accomplishments. We might dispense with 
some strumming n()on the piano, and les-sons in cinbroidt-ry, to- 
assure the coming generation better cooking. 



FOim FOR THK SICK. 

148. S<did food shnnM raivly be given during the progress of 
an acute disease, ns the stomacli and diiiestWe ov>i,ai\* att; woVw 
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a coiulition to furnish the fluids lU'ccssaiy for its^proiicr commi- 
nution, luul hence it doe.s not digest, hut deeomjMxses, giving ri,se 
to irritation and other annovin<ij results. 

140. As a general rule, the severer (he disease, and the further 
the system is from a eondition of health, the lighter and more di- 
luted should he the food. Thus, in a high grade of fever, or in- 
flammation, we would give ?/7/f'//, toast-water, thin farliui, or tapi- 
i)ea, weak ehieken or mutton broth, ete. 

loO. In states of great exhaustion the food should be concen- 
trated, very nutritious, an<l yet <leprived, as far as possible, of 
all material th.at can not be appropriated by the stomach. Thus 
we would give beef essence, concent rated ehieken or mutton tea, 
farina, with milk, etc. 

l")!. In all febrile and inflammatory diseases the food should 
be given at that period of the day in which there is least vas<ni- 
lar and nervous ex<'item<'ut, and it should never be forced on the 
patient when suffering froin hii:h fever. 

152. Never give Ibod when the patient is sutferingfrom severe 
]>ain, as at such times it is impossible f u* the digestive organs to 
appropriate it. 

1 ").*>. If the tonu:u(* is heavilv coated with a vellowish coat, a 
bad taste in the mouth, and a feeling (jf weight and o])pression at 
the stomach, it is better not to give Ibod, or at least give it iu a 
fluid form and in small (piantity. 

li)4. Never force food on a patient when his stomach revolts 
at it, or if it produces nausea, o]>pression or ]>ain. It is much 
better to wait until medicine (U* time has ]>]aeed the stomach in 
condition to digest it. 

155. When the digestive ])owers are nuich impaired, and it is 
iinportant to give food to sustain the strength, it should be given 
in small «juantities, and at regular intervals, like medicines. 

15<). If there is an absolute demand for nourishment to sustain 
the strength of the patieiit, and it can not be ^iven bv mouth, it 
is sometimes an excellent plan to administer it as an injection. 

157. Much care is necessary during convalescence frojn disease 
that the pntient <]oes not eat too muc\\, oy Uuvt \\\\\o\\ \s uuVi^cs- 
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tiblc. The digestive organs are now enfeebled, and, if overworked, 
there is not only an excess of imperfectly elaborated material 
taken into the system, but the exhaustion is extended to the entire 
system, and impairs the functions of other organs and parts. 



DIGESTION. 



158. The processes of digestion will only be considered here 
as they influence or change the character of the food, and thus 
favor or interfere with nutrition. I regard digestion as a very 
simple process, even through very complicated means may be em- 
ployed in effecting it. Any one that studies this function may 
readily convince himself that the elements of food are not changed 
by it, and that the belief that they received new vitality or are 
elevated in form is an error. 

159. Digestion is partly a mechanical, partly a chemical pro- 
cess, by which the organization of the food is comidetely broken 
up, so as to furnish to the tissues that perfectly i>lastic material 
which can readilv be used bv its minute mechanism. If we re- 
fleet for a moment, we will readilv see that it is absolutelv neces- 
sary that the cell formation of food shall be destroyed before 
it can gain entrance and circulate freely in the blood, and before 
it can enter into the formation of other cells in the human body. 
The realization of this fact will give a clear perception of the 
derangements of digestion, but without this it is impossible to know 
anything of it, much less to correct such lesions. 

160. We will bear in mind, to(», that digestion is buccal and 
salivary, gastric and intestinal, and a proper performance of each 
is necessary to the ])erfection of this function, though for a time one 
or even two may be but partially performed. Every practicing 
physician of much experience has seen the necessity of insisting 
that the food slionld be well masticated and insalivated. The 
merest tyro in medicine understands that the gastric part of di- 
gestion must bo well performed if we are to have healthy nutri- 
tion ; and it seems strange that phy>ie\ai\s, \\\\o fe\\ov\\^ \\\\^\>\- 
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stand tliat the inlestinal jmrt of tliis function of iligi'Stioii ia d» 
most iiiiiioi'tsiut of tlif tliree, will ]wi-sisteiitly unc means to keep 
tile small intestine.'^ in ii relate of continued irritation hv tlie use 
of catliarticH; and lli;it, too, at limes wlii-n digestion of iood is 
most iinjtortaiit. 

161. I will mime the most imi»ortatit parts of this function, 
llie more comnion lesions tkat afiect the product, and draw such 
<:oncUiHioM:i OS will enable tUe reader to oorreet tliem. 

162. Too much imjurlance can not he attached to a slow and 
■deliberate mastication of food in enfeebled conditions of the 
digestive apparatus, and of the entire system. This alone will 
sometimes make the differetiee between good und bud digestion, 
as I have bad proven to me time and again in my practice and 
in my own person. 

163. Not only is good mastication necessary, but insajivation 
is an essential, es|>ecially in ju'eparing starciiy foods for use. The 
saliva contains a material wliieli changes starcii into grajw sugar, 
and thus commences the preparation of this food for the use of 
the body. It is true that the stomach may chew the fi>od for a 
long time before it commences to cim]|ilaiii, and the pancri'as nud 
glatidulce of the small intestines may do the work of the salivaty 
glands, but sooner or later the person will suffer for this infrac- 
tion of natural laws. The man who eats hurriedly, or " bolts 
his food," and tlie man who wastes his saliva in chewing or 
smoking, will pay the penalty in dys})epsia. 

164. Gastric digestion requires a liealthy rondition of the 
stomach, a sufficient supply of good gastric juice, and suflieient 
fliuscular power. If the stomach is diseased, we dctermiuc the 
initnro of it, and n?move it. If it is enfeebled, we restore its 
tone by the exhibition of the milder bitter tonics. If the gastrio 
jincc is deficient in any of Its elements, we endeavor to supply 
them. ,\nd whenever we liave fi>ebleness of function, we en- 
deavor, by proper selection of food and restricted diet, to obtain 
tliat amount of digest'iou necessary to supply the waste of tissue, 
and at the same time impnive its slrenglli, 

265. The tongue has always been considered us an index of 
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the condition of the stomaoli, and to n certain extent it gives 
valuable information. There are eoiiditions of tlie stomach in 
which the digestive process is impaired or nrreated, which are 
r distinctly outlined in tlie appearance of the tongne. The clou- 
, gated and jwiiiEed tongne, with reddened tip and edges, is indica- 
tive of irritation. The broad and thick tongne thows en/crble- 
\ meiit, and, when licavily coated at its base, viorbitl accumulations 
, ill the stomach ; the tongue uniformly pallid, somewhat jmBty, an 
■acid condition ; the tongue dark-red, or red and slick, an alkaline 
) 'Condition. These are the more common conditions met with in 
\ -disease, which prevent the taking of food. 

166. In the firet of these we employ means to relieve the irri- 
' tation; in the second, to stimnlate the viscus to action, or an 
I «mctie to remove accumulations ; in the third, wp give an alkali — 
' I prefer soda, generally using the bicarbonate in solution ; in the 

fourth, we give an acid, the muriatic being preferable in most 
t cases, but in some the vegetable acids are quite as good. These 
' 'pointR I hold to be of prime importance in the treatment of dia- 
', and whatever we leOAe undone, we attend to this, and to 
I supplying a proper food ; and whatever we do, we are esjiecially 
\ cautious that it will not cause derangement of the Htomach, 

167. Looking at the function of the stomach in this lightj the 
[ reader can see that drugs which disturb the stomach, either be- 
l«ause they are nauseous or because they arc topical irritants, must 
I interfere with or arrest the process of stomachic digestion. When 
I it is necessary to support the strength in exhaustive diseases, as 
['pneumonia, some forms of bronchitis, and in most chronic dis- 
k eases of the respiratory apparatus, the class of nanseants and 
I topical irritants must be avoided. If any one doubts the unfa- 
I vorahle influence of these remedies, let Iiim take them in health, 
[ and realize their unplciisaut effects upon ihe ap])eti(e and 
\ digestion. 

168. Even if we think only of tlie absorption of medicine, it 
lis necessary to use such remedies with cure. The process of os- 

e from tlie stomach to the blood-vessels is retarded or ar- 
^Ksted by nausea, and a remedy, if nauaeaut, \\\\\ suwit^ixwn;?, ^-X 
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to get further than the .stomach. In ague, a sufficient quantity 
of quinine may be put in a patient'.s stomaeh, and yet, on noeount 
of the nausea, or gastric irritation prochRvd, it will do notliing 
but injury ; whereas, if it could have been introduced into the 
blood, it would have cured the disease. 

16J). Not only this, but the stomach seems to be the center of 
numerous sympathies, and various functions and parts snttcr 
when it is affected. The solar plexus of the sympathetic, the 
great center of vegetative innervation, is sitnated immediately 
behind it, and it receives a very abundant supply of these nerves, 
which will account in part for the wide spread wrong that flows 
from gastric lesions. I would therefore impress it upon tlie 
reader that espc<rial attention should be given to avoid all drugs 
that unfavorably influence this viscus ; and that gastric lesions 
should be carefullv looked for and removed in all cases of disease. 

170. As regards intestiaal digestion, we understand its im- 
portance better than we do its nature, and how it may be influ- 
enced. The evidence we have as regards its imjwrtance is very 
conclusive, the most remarkable being the investigations made by 
Dr. Busch, of the Universitv of Bonn : 

'*A woman thirty-one years of age, from injuries, had fistulons 
openings, completely separating the stomach, duodenum, and 
a short fragment of jejunum, from the intestine below, the 
upper portion of the jejunum, being torn in two. Not the least 
communication existed between the two jwrtions, and the con- 
tents of the stomacli,and duodenum, wn'th the gastric, pancreatic 
and biliary secretion, were discharged without admixture with the 
secretions from the intestine below. 

**When admitted to the hospital the first effects of the injury 
had pas-;od off, but the emaciation was remarkable, so that, 
thougii considerable improvement had taken place, she only 
weighed ^)8 jKiunds 2 ounces eight weeks after admission. She 
devoured incredible quantities of food, and for a length of time 
while still eating, the food first taken would make its apj)earance 
in the superior fistula, and on being questioned, she would state 
thai, i\unv^\ feeling better, her stron^; desire for food was not 
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satisfied. lu fact, tlmugli lior stumituli was filled,she felt nii irre- 
j-ititibk' ilcsiie lor ulimcuts. The physiology of hunger was coo- 
ciiisively sliowii in this case to be eoruiH>seil of two factors — the 
one, the emptiness of the stomach luid first [Hisaages, which wns 
teniitorarily relieved by eating ; the other, more [lermaiient, ninwd 
by the excess of waste over supply. 

"The main ohject, at first, was to nrrest the niarasnins, t>y f'lir- 
nishing to the system a snpply of nutritiogs material, it being 
evident that no matter Low much was taken into the stomach 
the exhaustion still increased. It was attempted to lend the 
contents of the npjwr [xiition into tita lower by arlifieial means, 
but this £tiling. after repeated triuls, another course of feeding 
was adopted, with marked success. At Urst protein substances 
were injected into thelowcr opening, alternately with amylaceous, 
and subseijueutly eggs and meats were stufTed in by the finger. 
The result was most surprising, and admitted no comparison wiLli 
Ihe previously adopted feeding through the mouth. Although 
there was not eommcusurate ineivuse of the volume of the pa- 
tient, yet the muscles manifested niore tone, the features lost 
their deuth-like expression, the eyes heeamc bright, the voice re- 
turned, and the patient could sit up in the erect posture. 

"We have here indisputable evideiice that the small and large 
intestines do possess the power of digtistion in a very marked de- 
i^gree — far exceeding the stomach and duodenum, which, with the 
associate glands, have hitherto received the credit. The enteric 
ijuice, contrary to the experiments of Frcriehs, was found to be 
i«eci-eted in small quantity. During sis weeks prior to her enter- 
ing the hospital, the patient had hut one alviiie evacuation, of 
of a chestnut, consisting, probably, hut of mucus and 
ipithelial scales. Subsequeutly (food being introduced into the 
iwer fistula), she had, every twenty-four hours, a copious one 
ordinary consistence, though of a gray-white color, on account 
of total abj^encc of bile. Most eonspicious was their fetid odor. 
Digestion seemed otherwise to be perfect, and the fieces retained 
so traces of the nutriments taken. These facts, with the steady 
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improvement of tlie patient, would st-em to deinuiiBtfate the 
solving jimiierlics of eiiteriojnice u]Mm [H-ott'iii bodies. 

'■ Professor Biisch sums np tlie i-esnlt of liis c'X[ierimeiita aa 
follows r— 

" (i. Iliuigei- is eotistitiited by two sensjitioiis — tlie firsl is rtji- 
resented l>y the nervons syjit«ni iu general, and derived ii-oni tlie 
imjiovenslied condition of tlie tissiips; tlie second originates with 
the nerves of the digestive organs, indicnting their em[itiiiess. 
The former is removed only by the reqnii'ed assiniiliitiuii of nu- 
tritive eU'Dients, and nut by merely filling the first jjassages. 

" b. The ]>eristaltic iictioii of the intestines takes place with 
the same power within the alKtomiiial cavity, mid when exjtosod 
tu the atmospheric air. Its propelling jrowcr equals a column 
of water twenty-four inches high. 

" 0. The alimentary canal has its jieriods of rest and action. 

" d. The quantity of enteric jnice secreted is invariably small, 
and of alkaline i-e-aetion. Its jwrceiitage of solids averages 5.47. 

" c. Enteric juice is ca[)able of digesting amytaccons and pro- 
tein substances. 

"/. Enteric jiiiee converts starch into grape sugar, 

" (/. Enteric juico prepares protein substances ii.ir as.siniilation 
under the phenomena of putrescence. 

" h. Enteric juice leaves cane sugar uucliangetl. 

" i, Cauc sugar, absorbed as such, is nut discharged iu the 
urine. 

"j. 10. Fat, unless exposed to the action of bile, or pancreatic 
juice, is absorbed not at all, or in insigniHcant quantily. 

" k. Food appears, between fifteen and thirty minutes after 
being taken, in the stijiortor third of tlie thin intestine. 

" /. Sotution of cane sugar disajtjwars in part betoro entering 
the small intestine; all that entoifi tlie lalicr is ninvcrtcd into 
grape sugar. 

" III. Raw albumen, taken from heirs eggs, is direetly ulisnrbed 
in the stomach and the adjoining [Mirtion of the small inte.stines. 
All that descends to the lowtr portion of tlie latter is nuehtmced. 

" fi. Gain is not converted iutu jiM^im-, init remuins unchanged. 
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o. Gelntine is diseolveJ, iitiil thei-efoi-e loses its coagulability, 

"p. CuHeiii reniuins jiHitly (lii«>olve{l in tlie digestivt^ fluids. 

" g. Flit i8 entirely etiuilgate<l liy tlie tligestive fliii<k, wlicn 
alkaliue ur neiiti-al, but partially wlieii acid. 

" )'. Tlic digestive liquids of tlte small iiitcstiucB jiosaess diges- 
tive jiowcrs over pioteiii siibstatict'i;. 

"«. The iiiiiiimiim of all digestive fluids entcrin;: llie small 
intestine in the course of tweiity-loiir hours, nniomits to more 
than the seventeenth jmrt of the weight of the body," 

171. Looking at the function of the sniuU intoi^tiiie in this 
light, I object to the fi-eqiient and oontiinied use of pnrgativeB, 
en|>ecially those of a drastic eliaructer. But we aleo see tliat we 
have here a hivge field for careful observation, and one that will 
certainly rejtay the inquirer, "We now know that we have cer- 
tain remediea that in small doses will stimulate this part of the 
digestive tract. Nnx vomica has an especial inflnence heiT, as 
bus also the )H)doj>hyllnni and it^ resin, and the leptandru and 
its resin. Given with the stomachic bitters, we find a great aid 
in defective digestion. 

172. Ciroihlion. — That nntritioii Ije properly performed, it 
is necessary that the blood containing the material shonhl be car- 
ried to the part and distribnted through it ; then the cells, by their 
elective affinity, withdraw from the moving mara that portion re- 
qnired for its nse, and at the same time cast ont that which has 
already served its piir|)08e. If streiigthand activity are reqnired 
of a part, it is given a free oirenlaliun. If from any cause the 
eircidation is impeded, the part loses sir,e, strength and activity. 

17.?. InnerrtilioD. — The fnnction of nutrition is, to some extent, 
under the control of the ncrvons system, bnt exactly bow far wo 
are iniable to say, Tt is more particularly the Byoipatbolio sys- 
tem that influences it, probably mor« because it controls the cir- 
culation of the l)lood and the function of digestion, than by any 
direct inflnence upon cell-life. As we will have occasion here- 
after to study the fimction of this system of nerves, it will only 
necessary fo i-efer to it in tliis ii\ace. 



84 NUTIilTIOX OF TKXTL'RE. 

174. Having tlius e\aiiiiii<!il llie fucUirH in this somewhst 
coniplicalLtl process of luitrition, we muy trace the lesions thai 
flow fi-om ita deraiigeiiipiil. nssign tlK^m tlieir iii-o]>er j>Iiicl- iu 
the total ofdiseuseil action, and Uc sibk-tn frjve intelligent assist- 
ance to relieve them. 

175. Wo eliissify the derangemcntB of nutrition as follows: 

I Increased, Hyiwrtrophj. 

Diliiiiiiahed, Airrjphy. 

)f toxturos. [ Degenerution of tissue. 

Perverted. < Morbid deposits. 

I I Morbid growths. 
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176. IncroaMfd nntrition dei>ends, as we have already seen, 
upon one or more of the following conditions; a. An excess of 
formative force, or cell-production, b. Au excess of food and 
ita preparation for the nntritive proccs.w8. c. An incrensed 
amonut of bldod carried to tlic pari. d. An iucreatcd inner- 
vation. 

177. A very imi>ortant law of our being develops itself here, 
that size, strenfflk, and adiviiy depend uimn the proper and con- 
tinued exercise of tissnes, organs, and parts. It is given to man 
to have that aniunnt of strength and activity which may be re- 
quire<l under any circumstances in wliicli he may be placed, and 
for any activities to which he may be adapted. It is according 
to this law of use that the blacksmith's apprentice' finds an in- 
oreafed size and strength of arm as he continues the use, and 
that the danseuse attains that immense [wwer in the nmscles of 
tlie leg. The process by which it is attained is very simple — ^the 
continued use of the power we have, which increases the cireu- 
latlon, innervation, metamorphosis, and cell-production of a part. 
It is illnstrated in the case of Dr. Winslnp, who, commencing by 
lifting a weight of some five hundred pounds, and adding to this 
day, by day, was enabled, In the course of some years, to lift; the 
weighl of fweiify-one hundred pounds. 
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178. Tliis luw is oiKri-ative in ali puits of tbe boJv, niid its 
intelligent guidance offers tbe only riifioiiul nieansof ovci-coming 
ijcnie diseases. Is there nn ini|>fi-lect development of tlie resjii- 
ratory niii&cles? By railing llieni fully into Jilay, day af'ifi- day, 
by ap|iroj)riatt! exercise, they eaii be fully develojied. Have ibe 
hmgs themselves nn irajwrfect devel"iiinent, this i mperfeetioii is 
iiiei-caspd for want of use ; bnt good devebi|imeiit is attained by 
full aud continued use of tbe inspiratory jHWer wo have. Is 
there feebleness of the stomach, its jwivvpr can certainly l>e in- 
creased by the judiclonts exercise of what it bas, but it ninst not 
be overtaxed to exbiiustion. lu kiabitunl eunstiixition, we liiid 
the onrative means in exercise, liot in cathartics. We direct the 
{mtieut to take a Urge glass of water un getting up iu tbc nioru- 
iug, then rub the abdomen, tliorouglily with the hand, and go to 
8t<H>l immediately after breakfawt. If ihe |)ereon adopts this plan 
with the det(!nninatiun to succeed, my experience shows that it 
never fails. Of eonrso there is diffieulty at first, but as week 
after week jiasses it becomes easier, and finally a habit is formed 
that will last a life-time. 

179. It will be seen that this law is univei-sal, as applicable to 
the structure and fnuction of internal organs, as it is to the mus- 
eles uf animal life. I have been upenstotiied to point out to my 
classes the imjiortance of ils recognition in mental development. 
Every man has the germs of au endless development of mind, 
and can make of himself whatever he may determine. The 
law is absolute : Use that thon hast to its fullest extent, and 
there shall be continued iut^reuse. I may call attention here to 
tbe fact that this is uue of tbe most prominent laws of tbe Bible, 
imfoldeS from its beginning to its close, and as operative in the 

, moral as in the physical universe, 

180. I need but call the attention of my readers to its imjior- 
I tance in tbe treatment of deformities from mn^cular debility. 

In this is the tbeoiy of the movement cui-e, and wherever 
■well-regulated movement can be brought to bear there will be 
increased deveIo]iment. I insisied, some fen years since, that 
t afforded llje only rational nieanfe tor l\\e teVw^ «^ iY\¥^■y\•iCfclXv'i»^A 
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of the uterus ; that if Llip iibdotninul nml perineal musclos wpt? 
sCrengtliened, even by the imssive movements of friflion and 
kneaduig witli the hanil, a cure wonld result ill moat cases. A 
very large experience, niid reiwrts trora t)ie practire of muny 
others, have satisfied nic of the tinth of this doctrine, and its 
great 8»i)eriority over other lueaii'i in the treiitmoiit of these 
alteetions. 

181. Hypertrophy of tissue is not a very frequent element of 
diseaise, yet it is occasionally met with. The most common in- 
stances of it ai'C thns named by Dr. Williams : 

"When it affects the cellular texture of the lower extremities 
it appears to be a cliief constituent of elephantiasis. Hyper- 
trophy of the epidermis hap|)cns iu callosities of the sitin, sud 
in corns, exeilcd l)y continued irritation or pressure, which oper- 
ates by causing determination of blood to the part. Another 
form of hypertrophy of the cnticle arises from chronic influmma- 
tiou, and is instanced in psoriasis, chronic eczema, and imjietigo. 
Tile cuticle is here retained, instead of being duly shed, and from 
its stiffness it often cracks into chajM or rhagades. In the more 
tenij>orary and slight cutaneous fluslies, congestions, or inflamma- 
tions of erytliema, scarlatina, lepra, and pityriasis, su])crfluous 
epidermis is thrown off in a iieeling of the skin, or in detached 
scales. But ichthyosis prcseifts the most extraordinary example 
of this sort of hypertrophy iu excess. In this disorder the dried 
epidermic cells accumulate iii a solid state, so as to form scales, 
or coarse bristle-like projections. These affections of the epider- 
mis have their jMirellels in dispases of mucous membranes; but 
the surfaces of these membranes being bathed with liquid secre- 
tion, the nucleated cells, which stand iu the place of those that 
on the skin form solid scales, are here thrown off with the muctis 
and are presented in it as floating shoals of epilheliiim scales, 
together with mucous cells and a visiiid amorphous fluid. Such 
disordered secretion of the mucous membranes not unfrequently 
oo-exists with outuneous diseases; thus brouL'hial congestion witlt 
viscid expectoration oommanly occurs in jicrsimB affected with 
psoriasis ami lepra. 



I 



"The hyi»ertro[)!iy of tlie liver nin.! Jiplecn, so common in pro- 
tractol ague, may very fairly Im lefcnvd lo tlic frequent re|ieti- 
tiou and long coiitiimance of the tiiormous cougestiona wliicli 
the disease imluce^ in those orguus. I have known ii similar en- 
largement iu tbeni to ensue after iirolongcd exjMisui-e to cold mid 
wet. la some ciises, however, where there is hypertrophy, no 
such external cause can be detected ; the enlargement then must 
be referred to some ])eculinr condition in the circulation of the 
aflected organs, or to au unusual activity in the molecules that 
nourish them. To this ohsoure category belongs the enlargement 
of the thyroid gland, which is known as brouchocele. " — WIff lams' 
Frincipks of Medinine, pp. 358, 359. 

182. Hyirerti-ophy is sometimes found as a compensation for 
loss or disease of another organ or part, or to furnish power to 
overcome additional resistance, or to give additional strength. 
As au example we nmy note the enlargement of one lung when 
the fnnction of the other is impaired ; of one kidney when It is 
re<]idred to do the secretion of the two; of tlie one extremity 
when the princiiml labor is thrown upon It. Hyjwr trophy of the 
heart is a fair example of the second, the inereused size of the 
heart being necessitated to furnish power to pass the blood 
through a contracted aortic o]>euiag. The thickening of the 
walls of the bladder in case of stricture or other cause of diffi- 
culty III urination ; the thickening of the scrotum in scrotal her- 
nia; the thickening aiid t^>ughening of feet, bauds, mid other 
portions of the akin when they are fX|io«ed to bard usiige, may 
be regarded as additional examples. 

183. Treatment. — Recollecting the eanses of liyjiertrophy, we 
' will not be at a loss to adapt treatment to the different eases. In 

hypertrophy of the skin, we remove the ascular irritation and 

Btop the increu8e<l circulation of blood. In some enses, as in 

elephantiasis and in enlargement of the thyroid glands, the arte- 

Kries giving the supply of blood have been ligated. In enlarged 

phyroid from irritation of the reprodnctlye organs, the removal 

I- of this Irritation arrests the growth, and lrci^\\cu\\v t;Kw\ft ft. t^vwit. 
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In tbe treutment of (.-onis ajiii other callosities, a removal ol 
pressure and irritutiou will many times be followed by tbi-ir ili*- 
uppearauce. A bypertropbied Madder will be reduced or ciiix-d 
by dilatation or cutting nf the stricture, removal of etoue, or 
other cause of ob,struetiun or irritation. Iiyi>ertri»i»liy of tJie 
heart is treated with mcana wbieli reicove irritation and obstrtic- 
tiouB to tbe free circulation «f blood. We remove hyi>ertrophy 
of the spleen by means which give a free circulatiim of blo<Kl 
from the portal veins, and which strengthen the tissues of tbe 
organ. When there ia irritation and deter miuatiou of blood, 
these must be nrrosled. 



ATKOPIIY. 



184. Atrophy follows a d ispi-ojjortion between waste and sup- 
ply, whether In consequence of an excess of the first or deficiency 
of the second. As already remarked, the tissues of the Iiody are 
formed of material that render them short-lived, and, conse- 
quently, there must be a continnonu reuewal of the structure. 
Not only is this necessarj-, that the tissue maypossess |«?rfect form 
and function, but that the various activities of the body may be 
continued. lu the death of tissue is generated that foi-ce by 
whiob we have conscious lif« and action, 

185. Atrophy may be ffenecn/ or local, but both depend upon 
the same conditions, which we may briefly notice. General afro- 
phy results when the daily waste is greater thiui the supply. It 
18 true we recognize a condition in which the formative force is 
so feeble that, though there is an abundant supply of material, 
cell fiirmation and its appropriation can not go on. There are 
other instances of atrophy, or marasmus, in which the digestive 
ap^iaratua can not preiwire the food for nutrilive purjMises, aacl 
others, as we have already seen, in which a fermentative prttceea 
is allowed to proceed in the digestive apparatus until the food la 
destroyed. Both of these are common and easily recognized 
cases, and form a constituent of niauy chronic diseases. 



e diseuses geneial alrfijiliy is always au atteuduut, 
Ibr tlie wast« cuutmiies without tin- power of siijiply. Still, tvcii 
Iieif, if pi-oper oare is given to the condition of the digestive or- 
guu», niid an easily di^ottCfd food supplied, extreme atixiphy iimy 
ahiiust always lit; avoided, A more inipoi-tanl reamii liii- this 
course, however, lies in the fiict that, with even this limitid 
amount of uutrition, all the inii>ortant fniictions ni' tlie body jiro 
l>etter pei'lbrnied. 

187, General iitroj)hy may be dqHMtdent npoii ihe prepniider- 
Buce of chemical forces over the formutive, whieh gives a grciitly 
iiici-eased wjistc; or it may depend upon some lesion in theorgan- 
ization of the blood, whereby the materin! furnished l)y digestion 
is unfitted for its purpose. We also have those cases that arise 
fi-om excessive secretion, as from the bowels, kidneys, and skin, 
whereby large amounts of nutritive material ait drawn from the 
blood. 



188. ParlinI idrojihij may arise from such disease of a |mrt as 
im|)tiii's its formative power. It also attends an arrest or an en- 
feebicd circulation to a part, and occasionally from a derangement 
of iuuerviition. DL^ease of a part i«, however, the most common 
cause. The Indian fakir finds his arm wither and lose nil power 
by koeping it continuouBly id one jxjsition. The muscular struc- 
ture of any part will waste from luiralysis, and will waste jind 
become enfi-eblcd from sedentary IiabiJ.s. 

189. Many men, commencing life with a well-developed mus- 
cular system, find themselves, aRer a few years' confinement to 
tlic counting-house or store, with haidly enough loserve thecom- 
nion purposes of life. The resjiiratory organs are weakened for 
want of n»e ; the stomach, bowels, and indeed all parts, suffer in 
the same way. 

190. Trcnfmenl.—lt will not do fo siiy. " If nutrition is defec- 
tive, give the patient a bitter ionic and iron ;" for whilst this 
might be good treatment in some cases, it would do no good in 

( -others, and in still others it would do harm. Here, as elsewhere, 
int a thorough analysis of the disease to determine the 



character of tlic wrong. We ask ourselves the question: 
the patifiit the first group of conditions, goo<I light, air, exercise? 
— has he goixl fuod, riglitly prepared? — lias he good digestion^ 
buccal, gastric, aud intestinni? — has he good blood-mukiiig, and 
what is the condition of the liver, spleen, mesenteric glnnds, and 
tlie lymphatic system ? — has he a good circulation of Mood, as to 
time, quantity, and equal distribution, arterial, venous, capillary? 
— is the tissue in good condition to appi^opriate the matei-inl or is 
it impaired by disease or waiit of u.se ? — are tbe processes of waste, 
retrograde metamorphosis, and excretion, sufficieutly active to 
remove tbe old and worn-out tissue ? — is there an excessive drain 
either from disease or by excessive activity of the excretory 
organs ? 

191. This is a long list of questions to be answered, and es|»e- 
cially long because the physician is to answer them himself. And 
yet one can readily see that they are all pertinent. If the person 
is deprived of light, or has a bad light, we give him light. If 
he has been breathing a vitiated atmosphere, we give him good 
air; if he wants exercise, we prescribe a right exercise; if he 
has been overworked, we prescribe rest ; If there Ims been want 
of food, or a want of the right kind of food, the prescription is 
plain — fimd — tliough the selection of the right kind is not always 
so easy. AV'ith foods als<i comes the class of remedies called 
restoratives — Iron, the phosphites or hypophosphites, cod nil, etc. 
The projierties of these foods have already been considered, and 
is a matter of considerable imi>ortanee. If the wrong is of 
digestion, we will have to determine the character of the wrong, 
and the means to correct it. If the blood-making organs are at 
fault, we employ the means that give them normal activity. If 
there is a wrong of the circulation, we use those means that will 
correct it, and give us a right circulation of blood. We give 
proper stimulus to the tissue by exerciscj and by remedies, or, if 
nver-stiinuhited, by means ■which will secure rest. If waste Is 
deficient, we stimulate it; if in excess, we check it; and the 
same with the excretions. 
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192. The niitntion iif a jmrf depemls njioii its inncrvatioii, it» 
circulation, its exercise, sukI its ability to apiirojn-hite material 
from the blood and weave it into tlsMiie. Wlien we fiiid atrojiliy 
of a part we ask om-selvcs the questions — Is the part wasted from 
over-use, or beeanse not used? If there disease impairing liie 
ability of the [Mrt to make tissne ? Is lliere right innervation, 
or is the wrong in the shajw of nnthit excitation, or feeble inner- 
vation? Is there a free circulation, arterial, capillary, and ve- 
nous? If a part is wasted from over iifie, we see that it has rest ; 
if fi-om want of use, we see that it lias wiffieient and the right 
kind of exercise. If the innervutinii is enfeebled, we think of 
remedies that stimulate the jmrt, and stinietimes of external stim- 
ulation ; if there is excessive innervation, or irritation, we think 
of its removal. If the cii-culation is defective, stimulation inter- 
nal and external, wHth well regulated exercise, will he nee<led. 
If there is disease of any kind, this must be removed. 

193. In Very many cases we find that i«\rtB or organs are not 
developed from want of use, or atrophied from the same ciinspj 
and we are really obliged to grow a part by seeing that it has 
right use and the materials for nutrition. We find a person with 
a contracted thorax, and feeble respiratory organs, and we increase 
the size of the thorax by well regulated exercise of the npper 
extremities, which calls into action the external inspiratory mus- 
cles, and causes the |)erson to take full inepirutions We find a 
child with feeble legs, or a feeble leg: wbieli is exhausted by the 
effort to sustain the body. Comes rest as to the effort to sustain 
the body, the legs being overworked, nnd then frictions, with pas- 
sive movement, to give the necessary innervation and circulation. 

194. The muscular coat of the intestinal canal, in obstinate 
constipation, is atrophied from want of natural action, and the 
over stimulation of cathartics, until nt Inst it will not do the ne- 
cessary work. We cure the constipation by such means as wilt 
call it into action in a natural nmimer, and by establishing a 

lliabit (it is also a creature of habit), and thus growing n better 
Mntestinal canal. It may be the glass of cold water in the morn- 
I inp, the small dose of nnx vomica, the small ]>ortion of phosphate 
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of sotla, the brisk nihhiiio; and kiu*a<lin<r of the bowels on rising 
in the morninjj:, and the legnhir going to stool and putting one's 
self in position fm* the evacnalion. 

105. Pi-olai)sns and other displacements of the uterus are due 
in ])art, and in some eases almost entirely, to atrophy of the 
perineal and ahdominal miisc^les. Jn some eases dissection lias 
shown but a traee of mnsenhir fibre where it should have been 
strong. In sneh eases the eilbrt lo sustain the i>elvic and aMoni- 
inal viseera exhausts the life of the tissues so that there is not 
sullieient foree for their renewal. Especially is this the case 
when tlie eare of a large h(»useiu)hl is thrown u|K)n a v/oman, 
foreing her to work beyond her strength. In this ease we want 
both rest and exercise — rest from <»xeessive work, and such exer- 
cise as stimuhites innervation and cireulation in the defective 
tissues. The abdominal and perineal supporter secures the fii'st 
l)urpose, in supporting tlie organs, and taking oif the excessive 
work while the woman is on her feet durino; the dav. The sec- 
ond purpose is obtained by kncadings or frictions with the hand, 
and verv well in some ca.M's bv the use of electricity. This 

• ft • 

movement cure has given such satisfactory results that I stnnigly 
recommend it for the radical cure of these displacements. 



PERVERTED NUTRITION. 

DF/JENKKATION. 

19G. When in the process of nutrition one element replaces 
another, so that, though the outer f«>rm may be preserved, the 
elemental struetiu'c is changed, we say there is degeneration of 
tissue. We can readily s(»c what causes might lead to this trans- 
formation, thou<rh it is diflicidt, many times, to understand whv 
thev should exist. 

» 

197. The most frecpu^nt cause of degeneration may he fiinnd 
in an enfeeblenuMit of formative power, and in a lesion of cell 
prodnetiou. Thus we notice that when muscular tissue is inca- 



I 
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pable of reproducing ilwlf thf cell linimitiiju goes on to llie pro- 
duction of fibrous or fatty tissnu — lower grades of organization. 

198. lu oilier cases the lesioit may be partly of digestion, 
assiniilation, and of tlie blood, wlieroby the plasma or mitteritd 
for nutrition is changed. Wc know there are such lesions, and 
we have other derangements that show it more clearly tliun these. 

199. "We may si>ecify four kinds of degeneration — the fibrotiM, 
gratiukir, fatty, M\ii the oastoits. Before these we might study 
that eufceblenient of nntrition that gives us feeble and imperfect 
tisenes, and of necessity a feeble and imperfect performance of 
ftinctiiiu. To these may be added a condition known as sofifnmg, 
iu which we do not recognize any special change of material, 
but simply a want of proper formation and connection. 

200. Siviple dfgcneraUon, or inii>airnionf of tissue, isfreqnenlly 
met with, and is a condition of many chronic diseases. Either 
from bad light, bad air, ivaut of exercise, bad food, imperfect 
waste and excretion, or some general or local disease, the tis- 
sues lose the [wwer of producing strong cells, and the result is 
a feeble and imperfect ti.ssuc, which, Ihongh not changed to a 
tewer form, and still capable of renewing itself, can not perform 
its functions. This may be general, embracing the entire body, 
or it may be local, confined lo a particular part or organ. If 
general, the entire life is feeble; if local, the particular function 
is im])aired. 

201. ^Ve diagnose the general lesion readily, by noticing the 
fact that the pereon seems of ordinary stontness, and yet is veiy 
feeble, and that the soft tissues sit upon the bones like a badly 
fitting suit of clothes. In other words, there is a want of ex- 
pression in the individual, ihe muscles that give expression wiint- 
ing sli-ength. When we feel of the tissues they are soft and 
doughy, and do not ]>o5sesa that quality which we calHowicjV^. 
The local lesion is nsually charncferisied by the same fymptoms, 
to which we iid<l the feebleness of function without evidence of 
rther strnctnral disease. 

202. There is only one cure for such patients, whether the im- 
lirment be efneral or local, and tluif consists in a renewal of 
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tile life by the renewal of tmiie. Tlie ulil and feoMe tissiie 
be removud tlirougli tlie excretory urgniis, wliilst ut tin- wime 
time new tissue is made under butter eunditioiiH. It does not do 
to carry away the ohi man too vapidly, or we may lone Iiini ; ami 
we are not benefited unless, by looking after the footl, tUe diges- 
tion, blood-making, circulation, condition of tissue, and iiinervu- 
tlon, we make an iniprovemeut in the tissue that is beiiig built, 

203. Fibrous degeneralhn is priuciiMilIy confined to niiiscular 
structures, the fibrous tisane replacing the muscular structui-e iu 
the same fibrillie. As it progresses the |mrt loses its {>ower of 
contraction — is not so obedient to the will. The causes above- 
named are sufiicient to produce this degeneration, and not uufre- 
quently it arises from these. Iu other cases it is dependent npou 
an inflammatory processor the structure or its immediate vicinitv. 

204. We occasionally meet with this degeneration in internal 
organs, both mascuiar and glandular. Fibrous degeneration of 
the heart is occasionally met with, and it is claimed to l>e almost 
wliolly dependent upon inflammatory action. Fibrous degenci^ 
ation of the liver, the so-called kob-jiniled liver, is one of the 
flevei-est affections of this viscus, and of course, iu so Jar as fibrous 
tissue has replaced the secreting structure, it is irreniediabte. 
The same change is occasionally noticed in the spleen, pancreas, 
and kidneys, but is rarely recognized during life. 

205. Granular degeneration is that condition in which granular 
material of low organlKatioti takes the place of the normal strtio- 
ture of a part. If we exce|.t softening, this is the fimt distinct 
degeneration. We may find this transformation in all stnietiir«a, 
at first iu bnt smalt ijuantity, but gradually increasing until it 
replaces large portions of ti.^sne. Granular degeneration of th« 
kidney has l>een studied to a greater extent than any other, and 
may he regarded as its most common form. 

206. As reganls the nature of this granular mntcrlal and its 
origin, I may quote from Virchow : 
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At present we call the body a grBiiule-glolmle, ami regard it 
as the first distinct proof of degeneration when thecellna longer 
retains its existence as a cell, but merely its fornier shnpo remains, 
after the parts which really constitute a cell — namely, the niem- 
biiLiie and the nucleus — have completely jiassed away. After 
this, in accordance with external circumstances, either a comjiletu 
destruction of the parts ensues, or they may still ^lersiat, coher- 
ent. If, namely, we have to deal with ver)- sofl parts, in which 
much fluid or juice has Iwen present all along, the granules fall 
asunder. The medium which bound them together, and enabled 
them to retain the globular form, — namely, a remnant of the old 
cell-contents — is gradually dissolved. The globule breaks up into 
a cnmibling mass, which is often still si)niewhat coherent in 
places, hut from which one drop of fut after another is detached, 
60 that the correajton deuce with nailk is very beautifully dis- 
played." — VirchoWjp, 379. 



207. Faily dtgeneratmi is the most coninion of these jierver- 
xions, and may oecnr in any organ or part. Commencing in a 
tissue, the microscope detects single rows of fat-cells alternate 
with the muscular fiber. As it progresses further jmrtious of the 
mnscle present a pule appearance, and here their development 
will he found ahnndant, and seemingly taking the place of and 
arranged like muscular fiber. And in glandular organs we find 
a similar arrangement of fat-cells to that of the original tissue, 
go that we arc constrained to believe that the fatty matter has 
really taken the place of the muscular. 

As regards the histology of fatty degeneration, I ni;iy again 
quot^ from Virohow : 

""VVe have now compared a series of examples of fatty degen- 
eration, and may henceforth confine ourselves to the consideration 
«f genuine /o% iitdamorphosin, in whlcl; the normal structure of 
the part is ultimately destroyed, and the place of the histological 
elements is gradually occupied by a purely emulsive mass, or, 
more eoncisely, /ufit/ iJebris. It makes no difference whether it 
ifi a pus-cell, a connective tlsfue corpuscle, a nerve or muscular 
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fiber, or u vessel, wliit;li cx|)ei'ieiice8 the ihaiigo; tbe resnlt i« 
always tin; sume, imuiely, milky debm, an amuri>hoii)^ ac-ciimiita- 
tion of" fatty iiarlicles in a more or less higiily albiimiiiou.s fluM. 
But tlioiigli we hold to llie iigreenieiit of nil cases of fatty nieto 
morpliosis in this n»pect, it by no means, liowever, fijllows that 
the ini[iortance of tiiis L-haiige an a morbid proc-ues is iu every 
case the Baiiie, This you njuv ot oiice infer from the cireum- 
etanee that, while I have introdnceii tiiis procesM to ydur notice 
ill the category of purely jiassivc disturbances, one of the very 
structures which we most frtqueutly find In it, the grmitilc-glob- 
ule, has l»een regarded us a specific element of infliimoiatiou. 
For years an inflammatnry globule (exiidatioii corpuscle) was 
looked upon as an esfieiitlul phenomenon in the process ufiiiflani- 
raation; and in fact, the frequency with which cells in n stutc of 
fiitty degeneration are found in inflamed jHirts, afloi'ds sufficient 
proof that in the course of inflammatory processes, which it is 
im]K)s.sible we should ever regard as simjily passive processes, 
such trans formations must take place. It is, theretitre, vtiy es- 
eeutial to fiud a means of distinguishing between the two claseefi. 
This offers, indeed, in jtarticular cases, very great difficulties, and 
according to ray conviction the only iwssihle method by wlticb 
clear notions upon the subject can be obtained, consists in exata- 
iniiig whether the condition of fatty degeneration is a primaiy 
or secondary one; whether it sets in as soon as the disturbance 
can Im! perceived, or whether it does not occur until some other 
jwrccptible disturbance has gone before. Secondary fatty dcgea- 
eration, or that in which this i>eculiar transformation occurs only 
iu the second place, generally succeeds to a first and active stage. 
A whole series of those processes which we do not scruple to call 
inflammations, run their course in such a way that a fatty meta- 
morphosis sets iu as the second or third anatomical stage of the 
change. Here, therefore, the fiitly degeneration does not arise 
lis a direct result of the irritation of the part, but where we have 
the opportunity of more .tccurotcly tracing the history of the 
changes, it nearly alwiiys turns out that the stage of fatty degen- 
eration has been preceded by another stage, namely, that ofchudjf 
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eMeRing, in which the parts enlarge and increuse in extent and 
density, in con&eqiieiioe of their absorbing ii large quantity nf 
matter into tlieniselvcs. Absorbing I suy advisedly, bet-anse I 
belli it to be iiiilnte that the part is in any way fiirend by exter- 
nal indnences to take up this matter, or that it i:^ inundated with 
exudation proceeding from the vessels, for the same phenomena 
present themselves also in parte whieh have no vessels. It is 
only when tlie accnmnhitiou h:i» attained snc-li dimensions that 
the nutnrat constitntion of the part is thereby endangered, that a 
fiitty disintegration is set up in the interior of the elements. 
Thus we may designate fatty degeneration of the renal epithe- 
llnni ant a stage of Brigbt's disease (or, as I say, ])arenchyniutnnH 
nepliritis), which has been preeeded by a stage fff liyjwneniia and 
swelling, in which every epithelial cell accnniulated a large qnan- 
tity of cloudy matter in itself, without there having been origi- 
nally a trace of a dmp of fat observable. Thus we see that a 
muscle under the influence of agencies which it is universally 
conceded produce inflammation, as for example after wounds and 
chemiinil corrositms, swells up ; that its primitive fasciculi become 
broader and more clonded ; and that, as a second stage, the same 
fkUy degeneration commences in them which at other times we 
see primarily arise." — Virrhow, pp. 391-393. 

•208. The same anthor describes another form of degeneration 
which he terms amt/loid, and "hich consists in the deposit of a 
etareb-like material between the elemental tissues. In other 
canes " all the constituents (parenchyma and intestinal tissue), as 
Buch, become directly filled with a snb-stance also of an amyloid 
nature, and are gnidnally infiltrated with it, just as tissues l>e- 
come infiltrated with lime in caleificjition." Our author deter- 
Diiiies the charaater of this material by the employment of iodine, 
followed by the very cautious una of sulphuric acid, when a jxr- 
fectly blue color is dove!o|»ed. 

209, Oimtovit or cak-airoua rfer/enerntion arises fi-oni the same 
cxuses, and iw found in the same parts as those varieties jnst 
If)]. In lliis ease the tissues -seem to take the place of a pro- 
visional cartilage, and the osseous matter is deposited around tW 
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cells. In some cases 
really one of ilevelopmenl ; — tliat in tli 
ossi Ilea t ion, tlif re is a riipid cell formatiu 
of bone. 

210. Osseous degeneration is most t'retjiieiit in tlic j>onii:iueut 
cartilages. In oM age there is fitqiient ossilieution of the inter- 
costal cartilages, and rarely of the inter vertebral and of the 
articnlar. Ossitication of tlie luryugeal cartilages is also <|nite 
fi-equently met willi in old age, and as prodnced by disease. The 
most serions lesion of this kind i.s the ossification that occurs in 
the heart and arteries, and in the valves. Occasionally it gives 
rise to snch syniptonis as call attention to it, hut at other times 
it is not recognized nntil jHtssibly the midden giving way of an 
artery or the wall of the heart canses sndden death, and the ex- 
amination of the cadaver dt^termiiies the cause. 

211. To these degenerations 1 add snjlcnmff, as being of the 
the same class, and many times preceding tliem. In this case the 

 tissnes are soft and friable, are readily separated and torn, and in 
every resj)ect seera to have lost that peculiar projwrty we call 
tonicity. There is here a gradual loss of vitality ; and, though 
the tissnes reproduce themselves, they do it in a le-ss antl less 
[lerfect form. They do not lose their function at once, but there 
is a gradual eufeeblenient of it as this degeneration proceeds. 

212. The moat marked example of tliis dcgenerulion is m/ien- 
ing of the (train, which has engaged the attention of several 
writers in the last few years. Overactivity and prolonged men- 
tal exertion have been regarded as the most common cattece, 
though great and loug-continued emotional oxeitcment will also 
produce it. 

213. \Vc have instances of this degeueralicin in iiilcriial urgans. 
I have seen one case of friable lung, in wliieli I was positive that 
death resulted from softening of its tiasue. Tlie friablo 3p]e«n, 
liver, and kidneys, are sjjokouof in patliological anatomy, thougti 
I donht whether a softenins; of these organs has yet been reco^ 
ui«ed as a patholugical state by any writer on medicine. 

214. Degeneration is not I'ii.-ily rccugni/rd, :ind in w (n.ijority 
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of cases it i>rogres8e8 uiilil the ile»ti'ii<;tiijii is lieyoiid remedy. 
Of course I exehiilc uase^. of gmimlar degeiieratiuii of the kid- 
ney mid degeneration of ilie liver, wliich iisiiully, tlioiigh not 
iihvays, pi-esent charaeteriHtic riinetional dktiirbunce. Thegrnd- 
nully decreasing jiower of continued exertion is an iiniwrtant 
jioiut ill the diagnosis. Persona having degeneration will find 
tlieinsttlvea incapable of prolonged exertion ; this, it will Ijc lee- 
nlleeted, is a prominent symptom of softtning of the bi-aiii. A 
want of sliarpness in the wave of l»lood as it jiasses under the 
linger ia an additional element. If we add to tliis the txigffy 
.up{>earance of the tissnes, csjiecially those indnenced by the su- 
]ieri]cial nniscles, we have the principal jwints that I have de- 
]tended ujKtn. Tliere is something in the upi>eHranec of the per- 
son that strikes the obserx-ant physician tia necrobiotic, though he 
may not be able to tell exaclly what it is; and I do not wish to 
inciileatG a de])endence U]>on impresuions that can not be analyzed. 

215. Trealment. — As regards the treatment of these lesions, I 
think it will be admitted that the older methods have done far 
more harm than good. In' my practice I strictly observe the 
rales laid down in (18) ; believing that if I can increase the for- 
mative jmwer, and good digestion and secretion, I may effect a 
onre in the earlier stage of the degeneration. The more jiower- 
fiil bitter tonics and stiinnlants, as quinine, strychnia, phosphoric 
acid, and iron, are very useful in these cases. Ailkiii's syrnp of 
the phosphates of cpunia, streyhnia, and iron, or, as it is fainil- 
iiirly called, Compouml Tonic Mlxinir, is an excellent preiMiration. 
With tliis and a small [lortion of sound wine, wc advise au ani- 
mal diet. The otiier part of the treatment looks to the activity 
in the wii?it(^wi' tiijsue, and its removal by the skin, kidneys, and 
bowels. Tlius keeping both waste awl supply active, but eipiai, 
we find that the degeneration shortly yields, even when it has 
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DEPOSITS. 

216. To avoid confusion, 1 employ tlie oidiiiaiy clnssificatioii, 
though ill this iiistaiKie tlie term tiepopita iloes not clearly express 
the condition, and, indeed, tijtids to lead the student into error. 
There are uo deposits in vital proressos, but nutrition eveii when 
diseased is wholly a selection or election by the cells fi-oui the 
blood. Such processes are considered niidertliia heading. Thcu 
we have others, in which at first there seems to have been au effort t 
at organization, but tills soon fails, and we have an exudation of 
inorganizable material. 

217. Deposits are divided into three varieties, eiiplaslic, mro- 
jJaittic, and aplastic. The first is that in which the exudation is 
capable of normal organization ; the second in which it iscajmhle 
of but feeble or imperfect organization ; and the thii-d, in which 
it is not susceptible of organization. We have first to regard 
these untritive processes in the repair of injuries; secondly, the 
same processes as a cause of disease ; and third, the deposit as a 
simple exndation impairing the vitality of tlie jiart into which it 
is thrown. 



REPAIR OF INJURIES. 



218. Most writers have claimed that a wounded or injiiried 
part could be re|)aired ill fonr different ways: 1. By immediate 
imion. 2. By the first intention, or union by adhesion, 3. By 
the development of new tissue. 4. By suppurative granula- 
tion. I am satisfied there is no such thing as immediate union ; 
indeed, it i9im])ossible that tliere should bo such. In the injury-, 
even an incision with the finest cutting instrnment, there is s , 
destruction of tissue, and even if there were not, it is absurd to 
sup[>osc a conptatioii so exact as to bring accurately together the 
divided capilhiries and cell structures. The third and fourth 
processes are also the same — the development of a new tissue 
. bond of union — and it is absurd to sjieak of it in one case as 
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ari-sing " from a iiucleatL'il isliistim," in llie other, '■from sup- 
purative gninulatioii." 

219. We may assL-rt thnt llie repair of injuries is ip Ijut tivo 
ways: 1. By adiiesioii, or, as we may stiil call it,/r»r( intenUon . 
■2. Ily tlie iormatioii of tlmt tiljidiiH conncctivo tissue kiirnvu 
;i> 11 riciifrlj:. In tlie first ease tlierv is a jjerfeel conditioit of the 
niiilciial for repair, and a gin»\ coaptation of tlie parts; while in 
the second there is an itiiperfwt eoaptatioii of the parts, and 
causes acting to diminish the phisticlty of the effuswl Ivmph. 

'J'iO. In reeent wounds we notici* in a sliort time iin exudation 
of iniiteria! upon the free surfuees, which gives them a glazed 
apiicai-ance. This Is the rejKirative material eoninionly known 
as eiiafriiliiMc lymph, bnt it i!< belter to deserihe it "as the free 
interstitial plasma whicli, hol'orc tlit- w<mnd was made, was about 
to give form and siihstaucc to the polid structures, to muscle, 
ronneetive tissue, or membrane." It was not a secretion, but a 
j>re-existent fluid which the knife <]isc!osed, or rather exposed. 
•'If we tap a muscle inider firm |>rcssurp, we can squeeze out 
this fluid. Squeezed from the limb of a sheep immediately after 
<1cath, it is a thin, sliglitly-colui-ed silkaluie serum, very easy co* 
agulable. It is almost destitute of sails, and it has a mean spe- 
cific gravity of 1025. It ileconn>oses with extreme rapidity nnder 
circnmstanees favorable to change, but It can be kept free of 
<1ccom[H)sltion by extreme cold for nn unliviited time." 

221. From the appTOximated (issnes a proliferation of eella 
immediately takes place, which employing thiw plai^tic exudation, 
wmn form it info tissue analogous to that they were derived from. 
Here there is no layer of adventitious tissue, U'cause the ct^ll- 
growth is from the original ti.'^iie, and the material employed is 
that niitnral to the nutrition of the ]>art. We have heretofore 
eeen that there was a cf/Z/em/or^, limited, in extent, it is true, 
bnt over which the cell jmssessed entire jKiwer. Now, if the sep- 
arntton of (he (tarts are such that the influence of the cells fi-om 
, mdjacent sides does not embrace the entire exudation, this nnion 
hy firet intention can not take place. In many cases we observe 
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a iiiiinii in [lart by first intoiitiun, iin<l in jtart by tbe fbrmatiou of 
Bbrons tissue. 

222. Dr Kicliartlson flaims that "wlicn ii wound does not iieal 
by first intention, It is preventetl by s Inyer of decomposing al- 
buniinoiifl matter lying between its divided surfaces. This layer 
may be very thin and traiinjutient, or it may be thick and dense; 
it may give an ofTensive odor, or it may (when it exists in jinru- 
leut matter) give little odor; it may be transparent und colorless, 
or it may have various shades of color fi-om light gray to almost 
blackness. If we examine tliis fluid cbemicully, we find that it 
consists of modiHed albuminous mutter, with or without fiit ; if 
Tve bring some of it in a state of actual decomiM>sitioii into con- 
tact with other matter albuminous iu constrnctlou — sncli ai^ blood, 
serum, dissolved fibrin, or even dissolved casein — it quickly tnius- 
forms all these into decomposing or decomjxised matter like to 
itself, the conditious for decotn position being supplied." 

223. The same writer claims that this nutritive plasma in its 
normal condition is atlxtline, but when exiwsed to the air, and oxi- 
dized, becomes aeid, and then uudergoes speedy decom position. 
Supjwse, then, the oxidation is established, what is the secpieuce? 
The sequence is disjMJsition to further change. The fluid modi- 
fied in character, is no longer a fluid ready to enter info siil>stance 
with the solid tissue with whicli it is in contact. It lies as foreign 
matter, preventing adhesion, and ronimunicatiug acidity to the 
new plasma that is [HJuring into it, Fitim this state there may be 
three results : 

"a. The patient, being healthy and well provided witli good 
plasma, and air, and si)ecially water being excluded fioui the 
wound, the new plasma ntay nenti-alize and throw off the old, 
and with some discbarge there may be more or less of si>ace9 in 
which there is healing by the first intention. 

" b. The condition being It-ss favorable, the cliangi'd plasma, 
acting as a foreign body, may excite the proiluclion of great heat 
in the part — inflammation, so called. In this state the plasma 
■will be retransfornied into a plastic, ooaguhible fluid, which will 
form adhesions with partial lieiiling siiid nunic produclion of pus. 
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Or, ill this state all tlie fliiitl may bo traiisrormed into purulent 
fltiiil — abortive {jksniii — \vliit;li will be alkuliiie but not atlliesive, 
wlucii will protect tlie (Kirts slueUled by it from external oxiila- 
tiitii, ami will iilluw tlie iiutunkl plasma tit liuilil up new ti^i^iR' 
from beueatli — healing IWiiu tbe bultoni. 

" e. There is one more major conJition. The plasma, Irom 
becoming in the first place of ueid reaction, may niii rapiiily into 
alkaline decom|x)!4ition, with complete disnrgnuizution of all tiie 
colloidal parts, the interstitiul pla«ma, the eH'used blood, the 
fibroid membrane, the osteoid and tendinous gelatine. When 
this disintegration occurs the constittienls of the plasma are 
transformed into new and soluble comjHiunds, susceptible of re- 
absorption into the organism, and even of absorption iuto other 
organisms. During this form of degeneration, not linring the 
purulent form a.s was once supi>ose(I, the systemic malady, mis- 
named pyieniia, finds its origin." 

224, Upon this reasoning he basea the following treatment 
after surgical operations: "Having exjjoscd this Hnid, lie leaves 
a surface of it that has been ex(K3sed whenever be closes the 
wound ; and this is the great i>oint to i-emember, that healing by 
the fii3t intention, or no such healing, turns precisely on the 
physical condition in which this fluid is thus left. If the wound 
be closely and well bound up before the fluid has bad time to 
undergo change, tlien the fluid jKisses into solidification, becomes 
a bond of union of the divided purls, and sets up true healing 
l>y the first intention. But if the fluid has time to undergo 
change, to puss into one of the stages of its decomposition, then 
ii does not solidify, and there is no true healing of u direct kind. 
Fresh fluid coming down presses before it the original fluid, and 
the process, as it is vulgarly called, nf ' he-aling from the bottom," 
is the natural sequence, if the case goes well. It is astonishing 
how quickly, in some cases, the intf?rstitial combining fluid uu- 
dergoea change ou exposure tn the air." 
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and that a ti'eAtinoiit Uanvi.] ii|>oii Or. Ri<-hard.«i)ir8 theory wrmiU' 
be a gotxl aim, y>?t, in il^-lf, il is incorrect. I gave it us tlic crrg 
laleat theory, and us eiintuiiiiiig iniiny iisiliil suf;j;i-stiiiiiis. This 
priKiess, however, has Ixf ii whserviil in :ill il>- ]>ail.-, jiinl \\v an- 
able to say iii just what it eoiisists, 

226. Recollecting first that cells lire never geiieraletl dr noro, 
but must have a parentage, we will not aduiit the uoiiiiikui «rror 
of " nuclented blastema," or any j)ro|wrty in the-exiickd lymjih 
other than its ea|iacity of being nrganizwl. The eel) lurtimtioii, 
which effects this organiiiatiou, is always from the adjacctit ti^ue, 
the rapiil miilti|»li[yition of cells that we observe being the i-csult 
of the irritatiou or excitation of the [mrt. There is but one 
tisane in the body that is unitvraal, and that is eonneelive (libroiui} 
tissue. All otlier tissues, ereept the adi^wse, arc devclojied only 
in their natural position, and in the exact order in which ihry are 
destined to act. Therefore this prolifertdioii of eells is from the 
fibrous connective tissue entirely, at least after we pass beyond the 
cell territory. I believe that we thus rationally account lor (he 
cicatrix always being fihrans. 

227. The process of organ! iiutiou is briefly as follows : From 
the capillaries immediately adjacent to the injury is oxmlcd a 
plastic lymph, and at the same time an increased ceil formation 
occurs from the sound tissues adjacent. Immediately the lymph 
IB drawn upon for the formation of other cells, and organize*! in 
the vicinity of cells as heretofore named. In this process new 
capillaries are formed, pushing out, so to s))euk, in the newly 
formed lymph. From these capillaries, and from these cells, avc 
have again a new supply of plastic material, and a new supply 
of cells for its organization, and thus the ptoeoss continues until 
the i>art is fille<l up. In loolcing at a wound or an ulcer in pro- 
cess of healing, we notice those irregularities termed granulations. 
Each of these I'on.sists of one or more capillary loops, and hy 
watching them attentively with a magnifying glass, we oiay ob- 
serve this exudation ; and, though the cells are beyond our vision, 
we can see that a process of organization is going on. 

228. There is usually an excess of lymph over the organizing 



power, and just iiifn'oimrtion to tliia is tlie furniation of pus. If 
tlif cMKlatioti is large, jjiis will lie freely foniipd, and if tlie 
cxiiilntioii is iiKHluratu, and tlit organizing jMiwer feeble, the puni- 
k'ot piYtdiiC't will be large. But iftlie process of orgatiizatiun eor- 
rceponds with the amount of lymph furnished, then there will 
be bnt little pus, and in some CiiMes none. I am sure that I hnve 
Been the proceaa of licaling jn'ogrt'ss willi rapidity and with the 
production of so binall a qnanlity of pus, that un oi-diuary oWer- 
ver would ssay there wus none This was under !i rontiiuious 
Avafer-dreasing, I claim, therefore, that the formation of pus 
beui-a no relation to the healiug proce.ss, only there is more 
lymph fnrnifihetl than eun be organised. 

223. In some euM<s the process of healing is slow, because there 
is not mifficieut lymph, or lieeausc it is not t)f good quulily ; but 
ill a majority of cases we find that it is slow or rapid in propor- 
tion to the formative power in the et-lls. In many cases, whore 
a considerable anionnt of material is to he ri'itlneed, we find the 
nutritive process, which was at first active, i)eeoming less and less 
until, finally, it ceases entirely. In some casee ihe coll-gTOwth 
continued, bnt they lieconio smaller and smaller, until tliey no 
longer have an influenee over the plasma. In other eases there 
is fi-Ofjncnt division of the nnclens, without new eeli-growth, so 
that the cells can not be distingnishiHl from pus-celle. 

2-10. We may at this ]>oint notice tlie histology of pns, ihouali 
the subject will be examined more in detail hereafter, I'ns-cells 
have their origin CiiMnfoi-mattre cells, and we may see from the 
above how this change fakes place. It would seem that the cells 
were there furnished for the organ i/.at ion of Ihe |»art ; bnt loning 
vitality, or being im|ier(ectly devel«|)ed, they degenerate into 
jnis-cells. Thus both cells and the fluid of pus have their origin 
from the souri'cs of nutrition. 

2.31. The cicatrix varies in organization and strength aeconling 
as the formative force is active anti the material furnished is 
good; and just in proportion as either the one or the other of them 
are at fault, we find the product varj-ing from the ctiphtstic to the 
cacoplantic. 
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232. CirtmmsUinceaj'avoring the IlntUncf Prorean. Iii thv ra» 
of a recent wound tlic ptirts slionid Iw aocuratcly acJjustcd, and 
HO siipiKirted that this apposition niny be iiiaiulained. Entire 
rest of till? piirt is also ne<.fs.sarv li> acconi|)lish llie above, and to 
facilitutL-tlic formntiveproffss. Tbro.if Oie part be kopt oxvliidt-d 
from the air, l>_v coagulated blood, l>y a water-dressing, the appli- 
cation of uoUodioti, an antiseptic dressing, or other nietina ac- 
complishing the same ohjeeU, we may exi)ect a nnion by adhe&ion, 
and the part will he perfect in form and function. Whei-e the 
vitality of u juirt is imjiaireil, as wlien roughly cut or torn, or 

. where the jiart is bruised, or when a portion of (he tissues are 
lost, union by first intention can not be expected. 

233. Union by cicatrization is favored by giving the tissues 
proper snpiwrt, and by providing a free exit for sncli broken-down 
tittflue and pus as may have to be removed. In ordinary cases 
pus is the t>est dressing, and should not he roughly removed, «& 
is done by some practitioners. If tbe circulation of the part Is 
ieeble, wc have means to incivaw this ; and if the production of 
cells becomes impaired, there are certain local applications which 
will stimulate the nutritive process. Where a large jrait is to Iw 
restored, it is irajiortant that attention be given to the digestive 
process, to the eircnlation of the blood, and to excretion, as the 
repair can not go on unless a sufficient supply of good material 
is furnished for use. In the more serious injuries, as in large ah- 
Bcesses and cnpUaf o|]eratioiis, the recovery of the jHitient will 
cle|)end iijwn this. I am very snre that thousands of jwi-sons 
have lost their lives, from the absnrd practice of depletion to 
pre t a at o 

234 K fl at o necessary to the process of repair? It 
Is cla ed I «orae tl t it ia not only necessary, bnt that it is 
tlec -se of epa r a d hence they have elevated inflammation 
toa jlysolo/ cnl H jrocess, or, as they express it, "the hest ac- 
to tl at at re i stt up under the ciivumstances." Now, if we 
exan e the proce-*. losely, we will find that not only is it not 
necessary, but that just in pro|>ortion as it exists it obstrncts the 
process. All priielilioiicrs who Iiuvl' had any experience rcullzu 
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this in tlieir practice, wliatevcr may he llicir theory ; Riid tlicv 
arc rarefnl, in wlmtuver they (In, lo control -iiifljinmiutory action. 

23o. Not only must we be careful to cinitrol iiiHannnntiii-y ac- 
tion, i>ut sympathetic fever as well. Many timet- we flatter our- 
selves tliut nnion is going on well, and lite jiroccsK of liealing 
will soon be ucoompliMhed, when our |iiitiiiii Ims a t-liill, fiillnwid 
by febrile action, arrest of secretion, tU', On looking iit the 
wounJ Vfv find that the process of rr|uiir is arrei^lcil, anil if this 
contMitics, the union that has been efiecteil wilt be hrolion up, 
the pus will increase, ceanc lo be laiuhible, and at Wt will become 
a (lark ami iciiorons sanies. Typhoid sym]ilnms manifesting 
themselves in a snrjj;icnl fever, siiun show themselves in the wonnil. 

236. The use of the sedatives, sii-cifie medicines as tiiey may 
be indieated, means to establish and continue excretion, relief 
from nervous irritation, a good condition of stomach and diges- 
tive tube, remedies that control blood {K)isoiiing and sepsis, ore 
all oa importaut tu sui^ical as in idiopathic fever. 
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237. We have just seen that the repair of injuries is, in part, 
by the organizntiun of cnplastic material, which is uKvuys fibrous 
in ciiaracter. AVe have now to notice the same euplastic organi- 
zation in [Mirts where it is not a process of repair, but rather of 
destruction. In some cases the imflammfltor)- process proceeds 
in such a manner that it does not destroy the vitality of the part, 
hilt can.ses a deposit (exudation) of plastic lymph, which, receiv- 
ing celLgerms from the adjacent connective tissue, becomes or- 
ganized. This adventitious tissue is formed in the interstices of 
the normal tissues, and may not destroy the normal function of 
a ]inrt, though it always impnii's it. 

238. As examples of this, I may instance the condition of the 
lung sometimes occurring in chronic pneumonia, luid sometimes 

lulting fiiim an acute inflammation, in wbii'h more or less of 




108 



MTUlTIi 



TKXTrllE. 



this tlliroiie foriiiiitioii exists. I hiive fX!imhie«l i»ortiofw i 
Innj; in winch it liad become iirgaiiizetl to aiiuh an i^xteiit asM 
leiuliT llie lung solid, and vet llie original tissue still reriuiiupd. 
The same pn.L-c^s occurs in llie IIvit, s[.le<-n and kitliiev.-, : 
iiulctHl all piuts. 

239. Wlicii Ofciirriiig in the eWm or ailjaceiit ooiiticctive X>*sat, 
or the sii})erfioial muscles, it is culled induration. When u]wb 
the free surface of a seroiia membrane, Hie esuilntive matter 
oi^niKcs into false tucnibranes, luid forms fldhesioiis bclHT«i 
papta iiatnrally free, as tlm surface of the pleura, jwritoufiim and 
l>ericardiiim. When it occurs in the neiylilwrhooil of artiirula- 
tioits, it obstnicts movemeut and causes (ibrons nnrhylfjsis. And 
iu the case of muscles and tendons, it obstructs motion and coiisea 
deformity. 

240. We miiy notice one ])ro[ierty of enjilafitie tissue jtarti**!!- 
larly as being troublesotiic, and the effects of \Yhieh liuve tu t 
constantly gnardtd against: this is the tendency to euntmcttott 
after organizjition. The most familiar oxsun|ilc of this is seen ii 
the continued contraction of cicatrices closing wouud'^, which i 
sometimes very marked iind continues for uuuiy uiotitlie. 
contraction in the cicatrix from bnrns will ]iossibly ^ive the mn 
marked Illustration of this, as it causes great deformity iu som 
cases. In internal organs we notice this siime proi>erty, and v4 
have the eonti'action iu Inng, liver, and in adhesions, just tl 
same as iu burns. 

241. It is a little singular that the nrganizalion of lymidi i 
the formation of adhesions, as in pleuritis and |>eriton!tis, as welt 
as lungs, liver, and spleen, is increased by what has been termed 
the " tintiplilogistic treatment," This would lead ns to l^elie^'^ 
that the amount of fibrin in the blood determined to some extenl 
this deposit and its organization, according to the ex|)erinienl£ o( 
Majendie. Blood-letting, merenry, antimony, frw catharsis, 
blisters, and all means that deplete, and those that interfere wit4 
digestion, are liable to give tliese unpleasant I'esults, Whilst fl 
rational treatment that controls the pulse and the temperature/ 



relieves nervous initution, ulkI cMtitbl itches not 
rarely, il ever, followi'd by such adlieaions. 



CACOPLASTIC DEPf)SITS. 

"J42. Wo have lutw to ponsiili-r a lower orgaiiizntion lliuii the 

above, and yet a diiftinef organ iziitioit. I am very partieiilar 

that this shall be understood, as it is tmi>ortant that we do not 

confound it with the aplastie de)iosit, which is not snscei)til>le of 

I organiKation. 

243. We niiiy traee two eiiiises of (.■uniplastie dojiosiiM, citlier 
[ one of whicli, or both, may be operative in any individual case. 

Ill tiie one the dcfci:t is in the plasma, or formative material ; in 
I the other it is in cell-growth, or formative jiowcr. 

244. In-stiinces of the first lesion are very common, and may 
I l>e from hereditary or acquired defect in life, as manifested in 
I digestion and assimilation, and in blood-making. That vague 
L disea.se, scrofula, pi-eseuts many examples of this. From a slight 
I irritation of a part tliere is an exudation of material into its 
latructure. It is not ti-ausformed into fibrous tissue, as is the- 

with the euplastic deirosit, but receives a loworgauiMition, 
V'Cells are furnished fi-om the adjacent tissne, but they are irregu- 
I lar in form, and are imperfect in their inHnenee upon the plasma, 
I which is arranged partly in fibers, partly as granular material, 
land mthorii the formation of capillar^' blood-vessels. Such de- 
Lposits are fi-eqnently seen surraunding lymphatic glands, and are 
Istso found in the neighborhood of bone^, beneath the periosteum, 
|.aud in the structure of organs. 

24-'>. The material isca]>ablc of maintaining life for some length 

J©f time, as we observe in all thcjsc cases, the enlargement remaiji- 

^ng the same for montlis. It is not very susceptible to absorp- 

IUoIj, and hence the failure of many remedies to affect it, and it 

ilVilt finally break down, forming an imperfect pus, and more 

r to destroy the integrity of the adjacent parts than an ordi- 

f aiippn ration. 
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246. Ill the secoiii! ciisc, the vitalilv <if' tlie jiart lias been im- 
paired, most frfqiieiitlj' by aii iiifluiiiinatury jiiocess, tliougli it 
may be from injury, or tlit' oxlmtii^tiuii of ovenictivity. fl'itli 
this ciifeeLiled vitality tlie ftirniative process must iieccssarily be 
defective, even though the plasma 1jc good. 

247. Many cases of both these forms are classed as tuberculous, 
and yet it seems to me that the disliuetioii between tlie two can 
be clearly drawn. It is true that un exudation of this material 
into the lunga forms one variety of plithiais piilmonaliH, aud, us 
I claim, gives the only cusea that recover. This ussertin 
easily proven, if we examine the processes of cure : 1, by absorp- 
tion ; 2, by partial organization ; and 3, by cretnfiictioii. An 
aplaatk deposit is never ahsorhetl, can not be organized, can 
never serve as a basis for bony deimsit, and will, iu every case, 
break down in a longer or shorter period of time. While crtco- 
pUulic can he absorbed, is organizable to a limited extent, and 
may he the basis of bony dejiosit or c ret a fact ion. 

248. We have yet to consider another cause of these dojiosits, 
the action of ii poison within the blood, impairing the formntive 
fluid, aud enlertug into the composition of textures, iii]|)airing 
their formative |>owcr. The most prominent example of this 
the syphilitic juison, which, in its severer forms, so comnionlr 
manifests itself in caco]ila.stic deiwsils, 

249. TtrtUmfnl. — Regarding tlie causes Hvst mentioned, the 
treatment seems very plain and rational, and I know it is vety 
successful. The defect in the ]ilasina or hloml is eorrected by* 
such remedies as place the digealive oryan.s in giio<l eituditionj 
and stiniululc tliera io a prniwr |>erforniaiice of their fuuction. 
The use of bitter tonics and the more permanent stimulants is 
of much importance. Adil to this the restoratives, iron, plioe- 
phorns, etc., and an easily tligpstcd and nutritioua food, and ' 
have the first jKirt of tlie first condition complete. The second 
part of this is to keep the blood free from effete material, which 
always tends to lower the vitality of the newly-forming blood. 



APLASTIC DEPOSITS. 



in 



We aoootnplisli tliia by tlie use of audi tueasiii-efl and remedies as 
cause healthy action uf the skin, kidneys, aiiiJ l>owels. 

250. A local dehility or defect of formative jwwcr may sotue- 
tinies be voiiiedicd by ibe arrest of local j)roce»sea of dirieuse, as 
of chronic inflammation. In other cases, by giving llie jmrt 
rest, when it is caused by overwork. In still others we may, by 
special local or general remedies, stimulate the part to increased 
activity, csjwcially by acting upon the nervous and vascular 
systems. 



APLASTIC DEPOSITS.* 



I 



251. Each of the tliree deposits, euplastic, cacoplastic, and 
aplastic, are derived from the blood, arc albuminous (protein) in 
form, and have their origin from hiatogenetic foiKl tlirough the 
process of digestion. They differ in plasticity or power of oi^n- 
ization, the first ]>osscBsing this [tower in a good degree, the sec- 
■ond in a feeble degree, and the third to so limited an extent tliat 



of form niid nature, there is a. qucs- 
concerning which, in the interest of 



"" With reference to the rela 
tton of really cardinal iinportai 

mankind, a certain dejtreo of unanimity ought soon to be arrived at, 
namely, what ia properly to be nnderstood by the term liibn^l-'. The same 
difficulties which I have just described to you. are again encountered in 
the case of tubercle in a still higher degree. The old writers introduced 
the name tubercle merely to express an external form. Kvery thing wan 
called a tubercle which manifested itself in the shape of a small knot. 
It is, as you arc no duubt aware, by no means so very long since this term 
Iras employed in the most lowe manner. Carcinomatous and seirrhotis 
iubercles were t&lked about, scrofulous and syphilitic tubi 
e another, and these t 



still preserved i 
I by any means exclusively en 

;al tumor, but noma (cancer arjnaticus) was con 
uch right to the apiiellation as a chancre (cance 



inguiabed from o 

France. Cancer too, in old times, n 

ployed to designate a ri 

•idercd to have a 

qrphiliticns). 

e course of the present cenluryi endeavors have been made 
I gradually to exchange those somewhat superficial views for more accu- 

late conceptions, and here also it is to Liieunec especially that credit is 
t due for having sought for precise denominations. Still he himself in his 
^. lum has been .the cause uf this matter'a having fallen into a state of 
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in reality we may say not at hII. Tliis U tubercular iiiatcml 
generally nnderstood, wliort'Vfi" It nuiy be <lejM>sit(il. 

252. We can not rt-gurd the aplastic as having but one origii), 
and that a defect in tlie Mood, or rutlier in the formation of blood. 
Thia defect is to a certain extent hereditary, to a certain extent 



almost irremediable confusiou. For, as you no doubt recollect, be ii»- 
serted tbat tubercle presented itself in the lungs under two different b»- 
pects, the so-called tiiJu-rmlnr iirjiliratiwi jmd liilirrcii/ar granulafiiai. Xo», 
inasDiuuh us infiltration uignifiea Bomething compk'tuly at variance tritli 
the old notion of tuberele, since it does not at all imply the ))reF^eiice uT 
small knots (kuolchen), but expresses an equable pervasion of the whole 
pBrcncbjina, a track was hereby opened, in following which the old idea 
of tuherele has more and more been departed from. As soon as the in- 
filtration of tubercle had onee been created, nnd the form of the dm- 
plasm had thereby been abandoned, the infiltration was generaUy, oa be- 
ing more extensive, and therefore more iuatructive, taken as the bajsisof 
subsequent descriptions, and altcnipts were made to find nut in what 
respects it really agreed with the other previously known forms of tnher- 
ule. It was in this way that the eheesy stage of tubercle came tu be 
gradually adopted as the common generic characteristic of all tubercu- 
lous products, not merely as the principal aid in diagnosis, but m the 
starting-point fur the interpretation of the process in general. It vu in 
this way, in particular, tbat the idea came to be entertained that tuber- 
cles could arise simply by any enudalions losing its water constitnenis. 
growing thick, turbid, opaqne. cheesy, and rcmaininit in this condition. 

"The term tubercle-oorpusclcs (corpuaculcs tuberouleux), which is, 
yon, know, still in very frequent use, haa reference to just this che«T 
stage, and the accurate description which Lebert has given of ibeni 
amounts to thia — that they are formations which correspond wilh none 
of the known orgauic forms, and are neither cells nor nuclei, nor any 
thing else of an analogous nature, hut appear in the form of little, rouod- 
ish, solid corpuscles, which frequently have ]iarticlea of fat scattero^ 
through them. But if the development of these corpuscles be inves^- 
gated, it is easy to convince oneself that, wherever they occur. th«y arise 
out of previous organic morphological elements, and tbat iheyare not by 
any means the first bungling products, unfortunate essays of orgauiaatiao, 
but that ihey were onee well grown elements, which by an unhappy chance 
Were early checked in their development, and early succumbed to a pro- 
OBSS of shriveling. You may with certainty assume that where you meet 
with a large corpuscle of this description, a cell had previously exisud, 
and where you find a small one, there once had been a nucleus, tnclowd 
perhaps within e cell. 

" Upon examining the point which has been the leading one in tlte 
doctrine of tuberculosis recently advanced, namely, tubercular infiltra- 
tion of the lungs, we readily arrive at the result which -Ueinhardt haa- 



I 
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I Roqitired ; and it is (lifKcult ti) dotei-niiiiH iu most cuscs wliicli of 
tlichrt' |>repoii<lenite. .As alremly observed (16), tlie formntivp 
l>o«'pr or vitality of jM?i'3oiis varies, just ns wo observe tlio for- 
mative [Kiwer of tissue to vaiy. In eome so feeble that it is ex- 
hausted ill a (ew diivs, n few moiiUis, or, at fartliesi, ii few veaif. 



set down RS Oil' final (uie, nntnely, that ^iiberculosltt is nntliiiig wore than 
one of the furnis presented by inflamtnatorj' products vhen underguitifi; 
trnnKfortnaiioii, fiiidespeci&lijiliutall tuberculous matter is really inspis- 
sated pus. In fact, what has been termed tubercular infiltration can, 
with few exceptions, be traced to an originally inflaramatory, purulent, 
or catarrhal iuhS!i, which has gradually, in consequence of incomplete 
reahsorpiion.' fallen into the ahriveled and shrunken state in which it 
afterward remainR. But Belnhardt was deceived when he thought he 
was examining tubercle. He was led astray by the false direction which 
had been given to the whole doctrine of tuberculosis from the time of 
Laenncc until bis own. especially through the fauliof the Vienna school. 
If he hud conBned hiuiBclf in his investigations, to the form assigned of 
old to tubercle and knot (granule), if he had examined the constitution 
of the knot in its different stages, and had alterward compared the dif- 
ferent organs in whieh knotted (granular) tubercle occurs, he would un- 
questionably have arrived at a different result. 

" It may, at least according to what I consider to he the correct view 
of the matter, certainly he luiid, that the greatest part of whatever in the 
course of tuberculosis does not appear in the form tif granules, is an in- 
spissated inflauinintory product, and has, at any rate, no direct relation to 
tubercle. But by the side of these iuflaminatory products, or also inde- 
pendontl; of them, we find a peculiar structure (the knot, granule) which, 
if they are to be regarded as real tubercle, would no longer he included 
in the ordinary classification ; and it is certainly an extremely ohnracter- 
istic circumstance that in France, where the terminology of Lchert has 
become the prevailing one, and the ffirpiarnhx luUifulfuj- are wont to be 
regarded as the neeessury aocompaniments of tuberculosis, bodies, con- 
cerning the tuberculous nature of which there can be no doubt, have 
quite recently been set down as something altogether peculiar, and which 
had hitherto remained undeacribed. For one of the best, nay perhaps 
the best, micrographer France p4tH8eHse«, Rohin, has, iti bis examiiiation 
of eases of tubercular meningitis, deemed it impossible to regard the 
little granules in the arachnoid (pia mater), which every body looks U|ion 
AS tubercles, as being really tubercles, because (he dogma now prevails 
in France, that tubercle consists of solid non-cellular corpuscles, and m 
llie tuherclea of the cerebral membrane cells in a state of perfect pres- 
ervation are met with. To such curious aberrations dues this truck lead, 
thkt one ends by being unable to find a name for real tubercle, becuusc 
BO many accidental ohjects have been confounded with it. that what was 

ugiht for, or even what had been found and was already grasped, has, ii 





Tills (lefjcE \s ill the fornmtion ori)luo<], ais'it is in cell furnu 
ami iisuully in very cijuul |iroiHirtiiiii. 

2.53. Now, I claim tluit just in i»ro|Kirti<>n to this want of vi- 
tality is the adniiasiou into the bloml of mitterial of low oigatii' 
zution, material that can not be uaecl iu the fjrmatiou of tissiiej 



I it, ac tlie Grit 
clei. But apou 
ce\\g providod 
I t^ui.tll that [be 
t manifuld 



consequence of the attention of ebRervers being diverted by theee ol^ect^ 
been itliowed toslip oiil of uiie's hnnd again.' I am of opinion that a 
tuberolo is a granule, or a knut, and that this knot constitutes a new for- 
ma tion, and, indeed, one irhich,frQin the time of its earliest dp velo|tmeiit. 
is necessarily of a cellular nature, and generally, ju»t like alt olhcr new 
formations, il has ita origin in conueetive tissue, and which, when it hu 
reached b. certain decree of develupiucnt, constitutes a Diinut« knot 
within this ti.ssue, that, when it ia at the surface, prtyecla in the fnrm of 
a little [iroiuberanco, and coiiBists thronghout its whole nia^s of suinII 
uni or multi-nuclear cells. What especially eharacteriiea this formation 
is the circumstance that it is extremely rich in nuclei, so that when it u 
eicaniined as it lies imbedded in the tissue which inves' 
glance there seems to be scarcely any thing else than ni 
isolating the constituents of the muHs, either very smal 
with one nucleus arc obtained — and these are often s 
tuenihrane closely invests the nucleus— or larger cells 
division of the nuclei. BO that from twelve to twenty-four or thirty are 
contained in one cell, in which case, however, the nuclei are always small, 
and hikve a homogeneous and somewhat shining appearance. 

"This BlrnctTire, which in its development is coniparativcly most nearly 
related to 'pus, inasmuch as it has the smBtlcst nuclei, and relatively the 
smallest cells, is distinguiahei from sll the more highly organised torms 
of cancer, cancroid, and sarcoma, by the circumstance that these contain 
large, volnminims. nay, often ^igantio corpuscles, with highly deve)u]«d 
nuclei and nucleoli. Tubercle, on the c(mtrar>' is always a pitiful [iro- 
duction, a new formation from its very outeet miserable. Prom its T«ry 
cummeucement it is, like other new formations, not nn frequently iwrva- 
dcd by veiisels, but when it enlarges ita many little cells throng stmloeely 
together that the vessels gradually become coiu|ilel«ly impervious, and 
only the larger ones, which merely traverse the tubercle, remain inlacl. 
Generally fatty degeneration sets in very early in the center of the knot 
(frnnule) where the oldest cells lie, but asualty dues not become nn- 
jilutu. Then every trace of fluid disappears, the corpuscles begin to 
shrivel, the center becomes yellow and opaque, and a yeilowisli epot is 
BCen in the middle of the gray, translucent granule. This is the con- 
menccment of the i-liinty inrlitrnrirphmit, which subsequently chaructenMs 
the tubercle. This change advances froin i 
iher outward, and it not unfrequently bappi 
gradually involved in it. 

" Xow, the reason why T thiuli that the m 
chUy retained fur this Voruiavjuu u* \if 



ill, further and ftir- 
t the whole granule ii 
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of it. 
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but rouBt bo biiriieil, or be i-cmuvcil by tlie excretory orgiius. 
*254. I tiiul llie ])i'ui}f uf tliisshitcmeiit in tlifse fucto; That the 
vuriatimis of iKiilily femjierntiire urc 111 tliese eiiaefl extreme iind 
m|)i(l, tlie tliernionieter sliowiiig nil iiicieaf* nl" fnmi two to sis 
defivees, where the causes of derangeinent ai-e but wllglit, and 



is ihi)' — that the tubcrcle-franule never atuina any conHiderablii she, 
aaA thnt a tuber ni^verariNcs ont of it. Those nhicli &re wnnt to be 
termed large tuberoles, and attain the size of a walnut, or a Borsdorf 
flpple, aH. for example, in the brain — those are not simple tubercles. Vi>u 
vill generally find the tubercles in the brain described aa being solitary, 
It they are not simple bodies; everj- such maxa (tuber) which is as large 
[ «■ an apple, or even not larger than a walnut, contains many thousands 
f tubercles; it is quite a neat of them which enlarges, not by the growth 
f the original fucns (granule), but rather by the continual formation 
I and adjunetion nf now foci (granules) at its ciruumferenoe. If we ex- 
one of these perfectly yellowish -white, dry, cheesy tubers, we find 
lately surrounding it a sof^., vascular layer, which niarka it off from 
I the adjoining cerebral substance — a closely investing areola of connective 
f tissue and vessels. In this layer lie the small, young granules, now in 
I :grester, now in less number. They (establish themselves externally (to 
1 ^6 previously existing ones) and the large tuber grows by the continual 
1 «pposilion of new granules (tubercles), of whicli.every one singly becomes 
[ checsi,-; the whole mass, therefore, can not in its entirely, be regarded aa 
mple tubercle. The tubercles themselves remain really minute, or aa 
»re wont to say, uiilitn-}/. Even when on the pleura, by the side of 
I qtiite small granules, large yellow plates, looking as if they were depus- 
 ited Upon the surface, are met with ; these, Uw, are not simple tubercles, 
|.bat masses composed of a Isrge aggregate of originally separate granules. 
" Here, you see, form and nature are in reality inseparnbly connected. 
jThe form is produced by the growth of the tubercle from single cells of 
I •onncptive tissue, by the degencrstive proliferation of single groups of 
v-«pnnective tissue eorpusoles. Thus, without more ado. it appears 
Tjn tbe shape of a granule. As soon an it has once attained a oerti 

IS the generation of nevf corpuscles which develop themselves 

K«tit of the old histological elements by a com inual succession of divisi 

]'*t last lie so close to one another aa to cause a mutual arrest of develop- 

V.3Mnt, gradually to induce the dwappearance of the vessels of the tuticr- 

1'idAi and thereby to cut off their own supplies, then they begin tii brcnk 

^P, they die away, and nothing remains behind but debris— shrunken, 

~ aintegraled, eiieesy material. 

"The cheesy transformation is the regular termination of tubercle, but 

D the one hind, it is not the necessary one. inasmuch as there are rsre 

n which tubercles, in consequence of their undergoing a eomplere 

fclty welaraorphosis. become capable of re-nbsorption ; and on the other 

V^nd. the same cheesy metamorphosis befalls other kind> of cellula 

ms; for pus may bccoiiio cheesy, and likewise cancer and ^ 
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tliat in those itoi-sons the exerctiuiis aru ni excess, at \i-ast dari^ 
slight (listiirliaiices of the functions of the body. Iiicn-iist'd : 
tivity of the oxpretory orgiiiis, ami increased (levcloimient of 
heat, I ara eertain, are characteristic inthese luses. 

255. So long an there is nothing to change the tiniform tiietbotU 
of Hie, 81) long this |)crHon enjoys health. I" other words, «e 
long as the defeetive material is not in excess, and so long as til* 



ma. This luetamorphosii-, therefore, bving common to more than OM 
formation, can not well be set dowu aa a criterion for the diagiiostMof arif 
particular i^tructure, such as tubercle ; on the contrary, tbero sre oeruia 
BtagcB iii its retrograde metamorphoBia, where one can not Imlpi-unfeMinj 
that it ia not always poHsifale to come tu a decision. If a luii}; be Uid 
before you with cbeei<y Tuasscs scattered through it, and you are asked if 
that be tubercle or no.you will frenuentlybo nnnhle to say with cerUioty 
what the individual uiushcs originally were. There are periods io 
course of development when that which is inflaniniatory and that which 
is tuberculous can with previE>iun be distinguinhcd from one anotber; 
but at lust there cornea a time when "both produela become confouaded, 
and when, if one does not know how the whole arojie, no opinion can any 
longer be lb rmed as to what ita nature is. In the midst of coDcemw 
masses also cheesy spots occur which lookexactly like tubercles. I h»v( 
demonstrated that it iH by the gradual transformation of the elemenisd 
csDccr that this cheesy mutter is produced. But if we did not [xwitivclr 
kitow from the history of their development that cancer cells disintegrate 
atep by step, and that no tubercles form in the middle of cancer, ve 
should, in many cases, be altogether unable to arrive at any decision fi 
merely examining the specimen. 

" If those difficulties be surmounted, which lie in the external appea^ 
anceof the formation, and lead the observer astray not only when li 
0ODsid6rs its grosser features, but also when ho iuveatigatea its mut^ inti- 
mate composition, there remains nothing eUe to assist us in coming to  
right conclusion than the investigation of the type of development ii»-' 
played by the individual new formations during tho stages of their actuA 
development, nut during thoau of their tctrogradc metamorphosis. TW 
nature of tubercle can not bo studied at^r the period when it becomta- 
oheesy, for from that time its history is identical with the history of pn>- 
which is hei'omiug cheesy; an earlier iwrind must be chosen when ii 
really engaged in proliferation. So in the case of other formations, tJui 
period must be studied which iHcumprised between their origin and tbeir, 
culminating point, and wemuataeo with what normal physiological ^/ptti 
they agree. Then it is, I think, ceruinly possible for us to arrive at t 
just conclusion with the aid of the simple principles of histological cla»- 
sitication which I have already propounded lo yon. Ili-lrrologmt* A 
aim luire phyriohgiiiil lypi%." — Vikchow, p{i. 517-525. 
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txCTCtory orgnns and ciinibiistiuii five^llie Rj'stem from it, so long 
rtlicn.' is iio M'rious ilistiii'lKitKX'. "Siicli [H'fsniis get Hli'k eosy ntiil 
Jjeoovcr qniokly- Sliglit <ntiist<i« of disease liave iiii rxaggcratwl 
(fit-et, and thvy are said to be ^vcakI_v, not rugged, liave isoort^Jii- 
BtitiiEioui>," etc, I quote the Iiuigtiage oommoiity employed by 
^rofeBsioiifll men as wrll an tlic iicojilcto iiruvulbe fom'elnL'>« of 
ny conclusion. 

25G. Ailer n time, from some disease disturbing tbc fiinetions 
(if file body or afl'ecting tbe digestive npia at s tie tal t f 
(lie ]M-rM.m is stilt fiirtlier reduced, and tl ^ pe fcctiv f cd 
material itt supplied llie Idoml in liirger i a t t e It i- 

oxcretory organs are inactive, ami a iebnl j hs s t ]> 

(for eomlnistioti), the result will be an ex s^ f |lut t al 

ill tlie blood. It muy for a time be got r d f I a s ] | rat e 
ttkin disea)(e, uloeralioii, or otlier snppuni e ] rocet* a 1 te 

swelling; lint in tlie nuyority of ease^ it will bo thrown out of 
the I iltKjd -vessels as tuberele. 

2ti7. Where it will be (leiM.wiled dei>ends upon loi-al i^aiisos. 
Wherever thei-*; i" a point of irritation, with dt!terniiiialion of 
blood, the de[»usit will oeenr. If the patient Inisueold, with irri- 
tution of the Inngs and eoogb, it will l)e as a phtliifis jinlmonalis ; 
if A hone has heen'injnrcd, llie deivisit will be there ; if the bow- 
els, wc will have it in the mesenteric glands; and if of parts 
freely sup|»lied with lymphatics, it will bo in the neighhortiood of 
lympliatie glands. The reason why Inherenhnis diqwsit occ-ure 
ire frequently in the lungs than other 'ugans is, that irritation 
them is fur more common. 

258. Though there is a striking analogy Iwtween .serofnla and 
tubercnlosis, we must not regard them as the same. In serofula 
the deposits may Ik- either euplastie, <nicoplastie, or aplastie, and 
it is always a vice of nutrition nitlier than of the blood, as will 
be explained hereafter. Many [lersons who have suffered fmm 
imfnlons inflammation have lived to a good age, and have en- 
lyeil excellent health. Still, when the dejNisit i.s either eaeoplaa- 
or aplastic, especially the last, we chissifiy the eases with the 
ttihe IV n loses, 
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259. When we e 



L- tiibur 



iilur mutcrial we finda 



very wide range of istnictiit-e, from that preseiitiug a dense resis- 1 
ting n 



i U) « cliewy Htriictiire, itonueuaiiig uo trace of foi'iu 
but little consistence, Tlic liiglicr gruilcH of liibercle sliow tnic<'s 
of orgaiiimtiim. There are iiucleutcil cells and a tibrou^ ar- 
rangement when the de|)osit is catwiilastic; but wiieu aplastic it 
has hut irregnlnr-shajred ImkIIcs, containing from one to Imlf a 
dozen grunulea, and no teiiiJcncy lo fihi-illatlon. The qiiolafiou 
I have made from Virchow gives the latest observations uii lliis 
subject. 

26(1. In tuberculosis tlic [uaterial first dcjwsited is the best, in 
that it is capable of n slight degree of organization and the|M>wer 
to resist change. But as the dejwsit continues we find that its 
organization is lower anil lower, until at last it seems to break 
down, and immediately it is exnded from the vessels. We thii» 
acMHUt for the slow jirogress of tuberculosis in its early stage, 
and ita rapid progress as the jmtient becomes exhausted. 

261. Let us not overlook the fiict that tuberculosis is alwa>'s 
a lesion of the blood (its albumen), and that the source of tins 
lesion may commonly be tracinl to the assiniilutinn of chvle. \\'e 
will hereafter, when examining the blood-making organs, discuss 
this point again. It is claimed by some that the ttd>erctiloii« 
material may have its origin In lymph returned lo the blood-ves- 
sels through the lymphatic system; but this, also, I think we 
will show to be untenable. 

262. TredtiM-nt.—'ii' I have correctly .Icscrihed the njilustic 
deposit, we will have but little difficulty in forming a rational 
treatment. The origin of llie material is in defective assimilnliun 
or formation of chyle into blood : and, just in proportion as bv- 
gienic measures and remedies will correct this, just in ibat pro- 
portion is the tendency to tnberenlnsis overcome. If the child 
born of tuliereulous |)arenls is placed in a hij:!i and hcnltliv local- 
ity, and given active exercise in the open air, and a good nn- 
tritious diet, there will be a radical chMncc in the constitution 
I>y the time he reaches adult years. This may Iw aided at 
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first by the uso of l)ittfr toiiit-s, iioit, iukI other rcBlorulives ; but 
tliese will never tuke tlie phiee uf llie iiieunii above iiuiiiod 

263. Tilt! joiitig udiiit liuviug a teiiUeiiey to phtliisis may wiiiil 
ofl" tile attuck ihv many yetire by uiluptiiig tbe sHiiie eoiirst'. A 
rational treat tiieiit of a tlll>ei'culosis at any stage must be based 
upou llie sauie uoiir.se, and if recovery ie iios.sible, ii i.s |)o>->ilile 
ouly ill this way. 

264. Active oi>eu-air exereisc stimulates iligestiou and unHJmi- 
latioii, tlielirst requisite, and increases combustion and secretiou, 
tbe second requiuito. I can not see but that this reasoning is 
correct, for the means named tend to give us a better quuntily 
aud quality of blood, and ut the same time to remove imj»erfeetiy 
formed material from it. The practice is not only a ratiouul one, 
but it is a successful one, and, I tbink, will be employed where- 
ever tbe pathology of tul)eifnIosi3 ia understood. . 

265. Ih considering the remedial means, we may first notice 
tl\e fact that the employment of tonics aud stimulants to the 
digestive organs ia tbe most injurious plan that can be adopted. 
It ci-eates a desire for more food than can lie digested and niadc- 
into blood, and tbe result is tbe introduction of matei-iul that can 
not be used in nutrition, aud must either be burned or carried 
out by the exrretorj- organs, or dcjiosiied as tul>ercle. Many u 
person bas been hurried out of the world by this common method 
of treatment. 

266. In place of this we think of tbe means which will aid in 
burning the aplastic material out of the Mowl, and those which 
will fit it for excretion and aid the excretory oi^-aiis to remove it. 
Oxl-liver oil, the by)>ophospbites, e8|>ecially bypopbospbite of 
lime, small doses of arsenic, and sometimes ab-oholie stimulants, 
serve the fii-st purpose. These are assisted by exercise in the 
o]wn air as above named. Tbe ordinnrj- means for establishing 
nnr] continuine good serretion. in so fur as tbey can be used, are 
of advantage. It will be rerollected that with a high temijera- 
ture and frequent pnlw all the functions of life are inqwrfectly 
jjerformod. Food wilt be bmlly dige=ited, b!o.id-mnking will 'le 

imperfect, and secretion and excretion will be impnired. Menus: 
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to regulate the teiiij>erature ami the circulation will tliei-efore be 
of iin|K)rtance : thus iu some cases veratrum and lycopus have 
heeu usihI with marked benefit, and remedies that give strength 
to the skin are alwavs useful. 



MORniD (JROWTHS. 

267. When we speak of a growth, we understand an organi- 
zation that, arising from the normal tissues, and i"eceiving its 
supply of nutrient material from the blood vessels, is develo|)e<l 
in diiferent forms from these tissues. These developments differ 
from hyi>ertrophy, that, though arising from, they are really inde- 
j)endent of the normal structures; and though they nmy grow bv 
similar multiplication of cells, the arrangement of tissue is not 
in normal order. Thcv are new structures, and have no function 
in common with the healthy body, and serve no useful pur]K>se 
in life. Ilcuce they hav(» been termed parasitical, and likened 
to thos(» vegetable parasites which, having attached their gernis 
to a tree, thrive and flourish on its juices, though the tree may 
languish from want oi' them. 

2<)S. Most writers have divided thest? growths into anohgmis 
and h('k'i'olof/t)ifs, or those in whi(;h the pro(*ess of growth and the 
tissiuj resemble some natural texture, and those which bear no re- 
s<'mblance to anv tissue. This classification can not be mrried 
out, because in all growths there is some analogous formation, 
(»ve!i the most malignant, while in the hvnign we may have a 
heterologous develoi>ment. The most ]>ractical classification is 
iif)ii-inft/i(/N(!nt and malif/ndni growths, though there is sometimes 
a dilHcultv in makinir the distinction. 

200. Xon-maliffiianf Oroirflhs, — A luMi-malignant growth always 
has a fibrous basis, and has its origi!i from connective tissue. 
The cause is always obscure ; but, from what we know of analo- 
gous i)rocesses, there is some cause of irritation, which excites 
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the formative activity of the connective tissue, causing a mpid 
fll-[iro(liiftion und furmiition of aiiulogoii.-s tissue.* Sncli u 
growth cuiitiiines ita tlvvL'lupiuciit from its Uaat, ami in sonic Iii- 
etaiice? the now (iit'nuitiou goes on from all parts. 

270. Tlu'80 iion-malignant timiorM vary very greatly in size, 
tonsisteiice, and in dcvclnpment, Imt we may classHy thi;m in 
tlir«! ilJvrsitiiiB. In tlic liist there is not only anew development 
«f tiiiisiie, lint niiieh of the old connective or mucons tissue is 



* " It is alwayti possible to convince oneself that whiit it ndlrd a tumor 
twatiliilrt a nmghmu-mlf iiuim, nftiii rj'trannUttorVy liirgf, mailr up of a 
fiKmW uflitHf millar/f ft^-i (lobules), of which everj- single one must be 
referred W & single or a few parent elements. Inasniaeh as the furuis- 
I progreKs in this mnnncr, no matter whether tbey cunaist of pus, 
tubercle, or cancur, now young lonea are being constantly added on to 
the old ones, and wo may, if we intend to trace the course of develop- 
ment, calculiitc with great certainty upon always finding the young (laris 
at the extreme cireumferGnee, the old ones always in the center. But the 
Xtme prtMiaail at thu lafi-sf ptri'Hl of tkr^ tjitrtitg rxlrnth to a nmsi'iliTnli/r dh- 
tiinev hrymd Ihr time of drgrnn-ittioii, that run he di»rtriird hy llir. viikrd ri/r. 
If we examine any proliferating turner of n celluliir ehuracter, we often 
find, three to fire lines beyond its apparent liniitH, the tissui's already in 
a state of disease, and exhibiting the firi^t traces of a new zone, This is 
the chief source of local recurrence after oxtirpatinn, for it proceeds 
from tbe icfine that cnn not be detected by the naked eye, beginning to 
grow in consequence of tbe increased supply of nutritive material, which 
results from the remnvnl of the original tumor. No new deposit from 
the blood takes place there, bul the new-fonned germs, which already 
lie in the neighboring tisRue. run through their further development in 
the same manner that it wuuld otherwise have taken place, or perhaps 
even still more quickly, 

" This fact I regard as extreniely important because it shows us that 
all these (brmations have essentially a («H/«jjrViinr rkariiriir. As long as 
it WHS imagined that the mass once formed increased only by the growth 
. of its constituents, it would of enun^e look as if all one had to do for the 
i pnrpose of getting rid of it was mcre'y to cut off from the I 
' ther supply of material. But there is manifestly a contagious matter 
formed in the tumoritself, and when the cells which are in its immediate 
neighborhoiid. and are cunneeted by anastomoses with the diecnsed cells. 
tikewt^e enter uikui the heterologous proliferation, it is impossible. I 
[o any other eonelusion in the matter than that tbe degen- 
1 •ration of the neighboring parts arises in precisely tbe same manne:* a.s 
t Aat of the nearest lympbatie glands which lie in the course of th< 
f «f lymph whiifh proceeds from the diseased part. The more unastomosefl 
r *he parts possess the more readily do ihey become diseased, and rirr 
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drawn into it, nml the vessels of tliis part eiilai-gjiig, wc finJ 
tlic growtli freeW siip|ilied witliljlood-vessels, Tliis is the case 
with niiipous iMjlypi, esinwially tlmse of the nose. In tlie t*conil 
the (leveloimieiit is cystic, the fibrous tissue forming Ilie cun- 
tuintng walls. Tlicie is no doubt that in sonic of tlieso ai«tf, 
possibly in all, the contained matter, whether it be serous, fatly, 
cheesy, or what not, is sinijily fiirmed fi'um the worn-out nlat^^- 
rial of the growtli ; that is, we may regard ils cavity as a oloaea. 

In cartilage malienant aflections are so rare that it U usually assumed t» 
be altogether insusceptiblQ of tbcui. Thus in a joint the cartilaginoD& 
investment alone ia sometiraea found inlaot, while every thing else ha* 
been destroyed. Thus, too. we see that fibrous parts, which are rich in 
elastic elements, are very little disposed to hecouie diseaaed bycontAgion. 
Ou the other hand, the softer a basis -substance is, and the better the 
conveyance can take place, the more certainly may we expect that, when 
occasion offers, new foci of disease will arise in the part. I have there- 
fore come to the conclusion — the only one I think the facts warrant — 
that the infeution is directly transferred by the means of the morbid 
juiees from the original seat of the disease to the anustomosiug elements 
in the neighborhood, tcilhnit thn xntiTernliim iif vrt^h and nrrrr*. The 
nerves are indeed often the best conducters for the propagation of con- 
iBgious new formations, only not as nerves, but a^ ]>arts, with sofl inter- 
stitial tissue. 

" Here we have the importance of the anastomosing cellular elements 
of tissues and the value of iho cellulai' theory most clearly exhibited; 
and when unee wc have become actguainted with this mode of conduction, 
we ere afterward able, with a certain degree of probability, to foresee in 
what direction, in parts poasessing this means of conveyance, the disease 
will extend, and where finally the greater or Ichs danger lies. It has 
hitherto been impossible to prove whether the infection of remote parts 
is effected by the conveyance of juices, in the same way that ihe infeeiioD 
of neighboring parts is, and especially whether the blood takes np any 
thing noxious from the diseased spot and conveys it to a distant place. I 
roust confess that I am acquainted with no sufficiently eonvincing ftota 
bearing upon the matter, and ninst still allow it to be possible that tbd 
diffuiiiun by moans of vessels may depend upon a disaemi nation of oelU 
from the tumors themselves. There are, however, many facta which 
speak but little in favor of the infection's taking place by means of really 
detached cells ; for example, the cin-uni stance ihiit certain processes ad- 
vance in a direction contrary to that of the current of lymph, so that, 
after a cancer of the breast, disease of the liver takes place, while the 
long remains unaffected. Here it Eccms pretty probable, that jnices are 
taken up, which occasion a further propagation. 

"Allow me still to add a few words upon a auijjcct which can hero he 
dispntched off hiind, nuniely, the so-eiilleil iJ-in.Mmi of new formations. 
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■■wliich rpoeives its own exiTctions. In tlie tliii'd, we liuve tlie 
gi'owlli wliolly of fibrous tissue, jnisHessiiig neither bIuo<l-vesaels, 
ves, nor contents. ' 

171. The injni-y clono l.y tlie nnn-inaligiwiiit growlli is uf two 
kinds. It (livtits tlie iiulrilive inaturiiil tVoiii its nonuiil iimcp, 

I ani] to tliis extent ini|Hivemlies tlic lnnlv. In tin; nuijority uf 
CHSes this is bnt sliglit, and piiiilncos no ilLsInrlmnce of the nn- 
tritive functions. In the sr(M>ni1 [ilncc, it |ini(lnc<'S local ilistnr- 
banco bv its attaclmients, by tlisjiliidiifi orpins and )Mirts, ami by 
pressure. In some ensues the rimtinucil |>n'sstn'e causes an ali- 

I eorption uf the nxruuil lit^ucs td li very grcut cMinf, tbuuj;b 

I tliis is nut coinuion. 

272. Trealmcnt. — In a majority of esises llie coni|ilete extir])a- 
I tion of tlie growth is sufficient for a cnre. In otliers there seems 
) to be a tentleney to mich nutritive <Ieraiigetnents, uml we find one 



" It is Belf-evident that tlie view tnkcii of parasitism by ihe old writ- 
B, who held it to be applicable to a largo proportion of new foriuatioiis, 
I ia completely lioriie out by facts, and that in reality every new formation 
I which ciintributes to the body no aervlceablextructurcamustbo regarded 
ae a paraaitieal element in the body. Only bear in mind that the idea 
conveyed by parasitiBm does not differ from that conveyed by the anato- 
my of every part of the body, excepMng in degree, and that every single 
epithelial and muscular fiber'Celi li^ads a sort of parasitical existence in 
relaiinn to the rest of the body, just as much as every individual cell in 
t m tree haa. in relaiioi) to the others,'a special existence, appertaining to 
* itself alone, and deprives the remaining cells of certain msitters. Para- 
sitism, in a narrower sense of the word, develops ilself out of this idea 
of the independence of individual parts. As long as the re<juire 
of the remaining jmrts demand the esistence of a pnrt, as long a 
part is in any way useful to the other parts, so long will it not be termed 
. ft parasite; but it becomes so from the moment that it becomes foreign 
I or injurious to the body. The epithet parasitical mtist, therefore, nut be 
 -Teatricted to a single class of tumors, but applies to all heleroplas 
forms, which do not in the course of their further metamorphoses (Hvc 
rise to homologous products, but furnish nenplasniN which, in a greater 
or less degree, are alien to the composition of the body. Every one of 
their elements will withdraw matters from the body which miffht be used 
.for other purposes; and as it baa. at the very outset, destroyed normal 
 pftrtf, and even its first development presupposes the destn 
Parent structures, it both plays a destructive vart at the c 
yof it* cniX'cr and a depredatorv one ihroughout its course. — Virelioi 
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growtli after aiiotlier springing up, l)ut without any coiitioction 
lu'twecn them. In a third ehiss of tasos the growtli is rontin- 
nally reproduced after removal — rvrarrinfj Jibroid tumonf ; and in 
.some eases these seem to degenerate into malii^nanev. 

27.*>. Inthe removal ot'all these growths, it is esstuitial that the 
base or tissu** from whieh the morhid process has arisen %:lu»iild 
also he excised or dest roved. If not, tiiere is no reason whv the 
most benign of these tumors should not be reprodnoed. But 
with the recurring fibroid tumor, some cystic tumors, and lK>lypi. 
especially of the nose, the ten<lency to reproduction is so gri^at 
that s[)ecial care in this regard is necessary. In my practice, 
after their removal, I establish free suppuration from the base, and 
heal bv irra!iulation. A!iv iK'rson mav test th.is treatment on 
those epithelial growths of the hands — warts. They can not be 
extirpated with the knife so but what they will recur, l>nt if a 
process of suj)puration is cs(abli>heil and continued in one its 
death is certain, and it is not reproduced. 

274. I^rot*. Howe claims that the growth is in concentric lavers 
from the center, and if this ciMitcr be destroved bv anv means, 
the further growth will be arrested, and in many cases the tumor 
will be partially or wholly absorbed. Thus, when these growths 
<'an not be removed, as in the cas(? of interstitial uterine (ibi*oids, 
he injects tincture iodine through a nei'dle !nade fov this pur|K)se 
into the center of this growth, through the vagina and sometimes 
through the uterine cavity. Kleetro-puucture has been employ<*cl 
for the same pur|)osc, the needles bi'ing |)assed deeply into tht; 
growth, and a constant current batteiy of several elements Ijeing 
attached. 

27"). Mnh'f/iiftnf (ri'nu'fhsi. — It has been claimed bv ninnv Avritcrs 
that ji growth was malignant when formeil of hiierologous tissue, 
hinJfjn when ibrmed i)f (tnn for/on. s tissue, and we have been treatwl 
to long disipiisitions as to the ditferent ibrms assumed by malig- 
nant <'t»lls, with plates and wood-c!its, making a tangible exhibi- 
tion of such diHerence. This has been taught so long, by so manVy 
and with such pertinacity, that the majority of physicians hold it 
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flfiaii pstnblislied (iict, ami, il' lln'V were uboiit to make a iiiitros- 
copii'ul exumiimLioii, wnulil I'xjiwt to find im niiicli (liffoivncf be- 
tween cmiotT («.'iU ami otiiera, us tlicy would between » gourd and 
a grain of wheat. Tlie cutiturtions of tliese cells, "elongated, 
fusiform, big-bellied, witll alwui'd prolongations, nuclei, nneleoli," 
ete., in tuken an tin t'stabliabeil fuel. 

27ti, I would not exjicct any one to lalit- iny word for it tbiit 
tliia is a fable, and tliat we may m- may not find fciicb cells iu eilu- 
ccr, and tliat whetlier we do op do uot find them in a gmwtli, haw 
but little bearing on the diagnosis, I will therefoi* giveantluu-- 
ity, Riul that from tii.it most pblegmatii; and nnideal of all Ger- 
mans, Virchow,* and I boiie the reader will give the quotation a 
careful jwruaal. 



*"Sf', moreover, we 6nd auiong patlii)Inpi(!iil new furmaiions a large 
oategory, the natural type of which is epitheliimi— '7)i'M'7;'(/winft(, if you 
will. Bui the term epitheliomn, which has recently heen Introduced 
hy HaiiDuvcr. is completely iRadmissible in the ease of the particular 
kind of tumor which it was intended to deiiignate. bceuusc the epitheli- 
oiua is by no means the only tumor whase elementa bear the character of 
epithelial cells. Rpiihelioma can not be distinguished from other tumors 
by its elements haviug the character of epithelium, while those of the 
Others have it not, The tumor that (Johannes) Miller called choleetea- 
toms, Cruveilhier tumi-iirju-r/n — which I have translated prrli/iitrhwiitiil 
(pearly tumor) — this tumor has exactly the same epithelial niructure as 
that which Hannover has called epithelioma; nay, ordinary cpithcHoma 
very eotnninnlyengendera in itself little pearly globules in an ol>«n aston- 
ishingly KToat number. Yet both exhibit very essentinl iwints of differ- 
ence. Nover aayet havcany pearly tumors been seenwhich, after esisl- 
ing in one place, recurred in remote places, and behaved like malignant 
tumors; never did anything else occur than a Nliiiht exiensinn — and that 
■I an extremely slow rate — to the immediate neighborhood of the tumor. 
In the ease of epitheliomatu, on the other hand, or as theyare otherwise 
called, epithelial cancer or cancroid, we see a very marked malignity, for 
not only are they liable to recur at their original site, but they also re- 
produce themselves in distant parts. In many cases nearly all the organs 
of the body are met a statically filled with musses of cancroid. 

"Again, if you attempt to distinguish cancroid growths from real can- 
oer hy tho epithelial structure of their elements, yoa will herein, too, 
n. Ouneer proper has also elements of an 
need only to turn to (hose partsof the body 
! irregularly developed, as, for example, in 
I will meet with the same curious bodies, 
ind nucleoli, which are described as the 
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277. I lUitdo my fii-st niiL't'oisi^'uiiit: I'Miniiiiutiuii t(*r caim-r ccIU 
oil a growLli tiiLit waA iiiiii^t iiiuligiiiiiil, utiil wliidi dcMi-oyod tlie 
[Milieiit iu uboiit fbinlcvii niuiitlis trum itsuutiiiiieiirc-iiit.-iit. TIktv 
was iiot a single cell found resembiiiig llmse fi^iii-cil iis «ni«-r 
<^ells, in a prut iiic ted oxiiniinatioii uf fkurtions tuken fiiim tlid'pr- 
eiit [uirta uf the iimas. I liuve made these examinatiniis fVc(jiieiitly, 
and iu most oasL-s have foniul peculiarly -formed cells as^KiuiiKl 
with those of iiomiul strnctiire. Bitt I have fuuml the »imc(«IU 
in other growths, and (Kjeasioiially o prodnctioii from the normal 
tia&uea. The moat marked example of these forms I ever saw 
was fi-om an epithelial growth of the lip, which di.sapj>cjiretl nf 
itself, and has not been i-eprodneed tliongh iwme eighteen years 
have paused. If any ix'raoii desires to test this, let liim take jwr- 
tions of eondylomata from the vagina or miller the prepuce of 
the male, and he will \)e likely to find many s^teciiueus that he 
has seen figured as cancer cells. 



epeeilic, imtyiiiorplious cells of cancer. CHncer, caat-Toiil or etiithehonu, 
pearly tumors or chulcstealomn, nay, per))B|is tbu <lermoii] groirthn which 
jjroduce hairp, teeth, and sebaceous glaiiiis, and so frcqucnily occur ia 
the ovao— all these are formations in which there is a pathological pro- 
duction of epitholial ccllx. but they constitute a graduated series of dif- 
ferent kinds, which extend from those which are cniirdy local, and. in 
the usual meaning of the word, perfectly benignaut, to the eKireiiieat 
malignity. The mere form of the cells which compose a structure is of 
no decisive value. Cancer is not malignant because it eonlAins heterolo- 
gous cells, nor cancroid benignant because its cells are hnmologons — tbey 
are both malignant, and ibeir lualigniiy only differs in degree. 

"The forms which yield dry, juiccless masses are relatively benignant 
Those which produce eucouient tissues have always more or \cs» a malig- 
nutit ebnracler. The pcurly tumor, for example, yields perfuwtly dry 
epithelial masses, almost without a trace of moiHture, and it only infects 
loenlly. Cancroid remains for a very long time local, bo that the nearest 
lymphatic gfands often do not become affected till a^er the Inpse of yeara. 
and then again the process is for a long time confined to the disease of 
the lymphalio glands, so that a general outbreak of the disease in all 
parts of the body does not take place until late, and only in rare ins lances. 
In cancer proi>er the local progress is of^cn very rapid, and the discaaa 
early becomes general ; n cure, even for a short time, is so rare, that tit 
france the complete incurability of cancer, projwrly BO called, has been 
asserted and maintained with success. 

"Among the formations also which are analogous t-o the ordinary oon- 
neotivu ti.i»ue«, aud are ihercfnre apparently perfectly houiologoua tad 
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278. Wiiat, tlieii, y<ni may leasonably ask, is it that reiideifi 
cuiiL-cr so (lescnictive, and in wlmt duos It diffiT {vom heiiigu 
gi'owtlis? These quostiiins cuu not be satisfactorily unswen'd 
with our [ii'csent kuowlctlge. We know tlmt malignant growths 
have great vital tenacity and great reproduetive [wwer, but Irani 
whence this power or tenacity- can not be explained. What we 
do know of them is comprised in their natural history, and 'm' 
a matter of observation. 

279. These malignant growths may he eloBsified iu three vari- 
eties, though they are not always distinct. There are the epiUie- 
llal, Hcirrhous, and medullari/. and are malignant In the order in 
which they areuamed. 

280. EpUhtlial Qijieer, also called cancroid, hos its origui iu 
the itkJu or mncons membrance, and its cause in some abnormality 
<)f the epithelial cells. I believe that it i* now generally ad- 
benignant, the succuleoi ones prove to be much more capable of coiuniu- 
nic&Ciiig iiifectioD than the dry ones. A myxoma which has always a 
^uud deal of juice about it, is at all times a suspicious tumor, and, in 
proportion to the quantity of juice it containB, is its liability to reeur. 
Cartilaginous tumors (enchondromata), trhioh were formerly desoribed 
as nnqueetionabiy benignant, sometimes occur iu soft and rather gelatin- 
ous forms, which may occasion just such internal metastases as cancer 
properly so called. Even connective tissue (fibrous) tumors become, un- 
der certain circumstances, richer in cells, and enlarge, while their inter- 
stitial connective tissue becomes more succulent, nay, in many cases dis- 
appears so completely that at last scarcely any thing but cellular elements 
remain. This is the kind of tumor which, in luy opinion, oujtht to be 
-t^e^ignated by the old name of fmvoaia. These sarcomata are frequently 
indeed benignant; still they do not unfreiiuently recur, like epithelial 
-cancer, at their ori^nal site, while under certain circumstanees they ap- 
pear secondary in the lymphatic glands, and in many cases occur through- 
out the whole body metastatically to such an extent that scarcely any 
organ is spared by them. 

" In the case of all these formations, every one of which corresponds 
more or less completely to a normal tissue, investigations ought not to be 
conducted with a view to determine whether they have a physiological 
type, or whether they bear a specific stamp impressed upon them ; our 
final decision depends upon the answer to the question, wAc/Ait t/ifi/nriiK 
' to trhirh /liry Moiig or mtl, mid tr.hi-ther thry pifdum a Jlu'id whieh, 
vkra hraiiolil I'nio cnalivt iri/h tkv arighhiring ptirtu, nitii/ ihrrr fjrrdie ait 
iiffivombli-, rontiigiour, vr !rrit<itivf I'lijfu/iicv.'."— VibcHow, pji. .527-^132. 
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mitt«(l that tliis disease arises fmiii au iirltutiuii or injury, stichiu 
woiiltl ill miy time wiiiw; u ciiuiige or iiicrMse iu cell produL-liuu. 
Many cases of epithelial ameer nf the lip clearly liave thi-ir 
urigiii ill the cDiitimuil imtiitioti oi' the l>i[>e. of tlie lunguc, in 
an irritutiuii f'lvjin decayetl Ict'tli, elc. It in true tliat in soim- 
cases wo cau not find mi udctjimte esuiBe, hut vre should tioi 
therefore disregard these t'lietw. 

281. There is iiu doiilit Init that epitheliiil eniicer is at Itri4 
strietly a Uieal diriciise, sind thi)ii}^li it inaiiifetils stieli strong; ten- 
dency to recnr in its origiiiiil sitnation, yet it nmy l>e entirely re- 
moved. But as the growth increases, and involves adjnceiit [uirt^, 
we find the lymphatic glands nearest becoming affectwl first, and 
after a longer or shorter period of time a eaneei-ous cachexia U 
developed — in other words, the disease becomes const! tut ioual, 
aud not snsccptible of core. 

282. Tf we examine this growth, we will find the tyjw of the 
develupinent is epithelial, and its a|ii>earancc is thns described by 
Paget : "The snrface of a verticid section througli snoli a cancer 
commonly presents at its npjwr border either a crnst or scab, 
formed of ichor, detached scales, and blood ; or else a. layer of de- 
tached epidermoid scales, forming a white, crnnibling, )m»t\' sub- 
stance. Tliis layer may be imperceptible or extremely thin ; bnt 
it may be a line or more in thickness ; and it enters all the iiie- 
tjnalitles of the surface on which it lips. Its cells or scales are 
irregular, tcsselated or imbricated, like those of the epidermis on 
a common wnrt, bnt are plated without order, loosely connected 
both with one another and with the subjacent vascular structures, 
and may l>e easily wa.shed away." 

28:1, The substance of the growth is firm and close-textured, 
of a grayish or grayish-white color, and conlains some &tty 
bodies, and occasionally structures resembling hair fidlicles. If 
pressed or scraped, it yield* a turliid yellowish or grayish fluid, 
and sometimes a thicker rurdy substance. At first confined 
strictly to the skin and mneons membranes and their conncetire 
tissue, it seems to gain malignancy with age, and at last posses to - 
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the deep-aeated tissues, miisolea and Indies, and becomes as de- 
structive as eitliei' of tlic otiier varieties. 

284. Scirrhua, or hard cancer, is the most common form of 
' inaligimiit growth. At first, if developed in connective tissue, it 
seems almost entirely distinct from the structures where it arises, 
having attachments at but few points. While small, it can be 
readily enucleated like a fibi-oid gi-owth, though it will reappear 
again unless its base is entirely destroye<l. When it arises in the 
mammary glands it still seems distinct, as it is readily movable 
under the skin, yet when we come to examine it closely, we find 
it formed by a dejwisit of cancerous tissue in the normal tissues 
of the part. This is also the case when oeenrring in other stnic- 
tares, es]>ecially in the skin. 

2h5. If we examine the structure of this growth ne will find 
-it to consist of three parts: 1. Of the fibrous and glandular 
structures of the jurt in which it arises, and which, as it grows, 
it takes jMssession of. 2. Of certain cells and corpuscles, some- 
times observing an obscure fibrillation. 3, Of a fluid, semi- 
"fluid, and solid blastema, in which all the preceding seem to be 
"imbedded. The growth of a hard cancer is by additions to its 
■aurfaecs, and not by internal increase, and in this growth it takes 
'possession of the normal tissues, their blood-vessels, cells, and 
nutritive material, so that in some cases it would seem more like 
'■ degeneration thana growth. Of course this growth is variable, 
ill most cases slow; it sometimes becomes quite rapid, and not 
■nnfivquently baa its jtcriods when it but slowly increases in 
:rize, and others in which its growth is rapid. 

286. The fact that it employs the original tissues is clearly seen 
vhen we trace the progress of the growth from the skin through 

the muscles to the bones, involving each of those ]Mirts in a com- 
*0ion rnin. In its progress the cancerous material can be detect- 
ed in the skin, muscle, and bone, while it is still skin, muscle, 
and bone. 

287. Sooner or later the tissue of which the cancer is form«] 
it is susceptible to eliange, like the normal tissues of the 
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body, and a process of ulceration is set up, causing open cane 
There is no doiilit but that there is contiuiieil nielaniorjthosii; 
cancerous tissue, as of the iiovmal tissncs, and the reason why 
they lire less hard and jKiseess more fluid t'lemeuts ns thoy advance 
in age, is because of this^the worn-out materials are excreted 
iuti> their own structure. 

288. I believe thnt scirrhus, like the t'pilhcltal eanoer, is at 
first strictly a local di-wasc, hut it much Moner infects the general 
system. There is nudonhtedly a conMidional vice that favors 
these malignant growths, and it may be so strong that tliey will 
arise from the slightest causes. In such cases, of course^ *hepe » 
no cure, hut in others, in tlie early stage of the di^rase, the- 
growth may be entirely removed, and its tendency to recurrence 
overcome. 

289. Medullary Cancei: — These are the most malignant of the 
group, not only as to the rapidity of their growth, and the local 
destruction of tissue, bnt also the rapidity with which they infect 
the system. Indeed, in some cases it seems that from the first 
the disease is constitntionul. Mr. Paget remarks "that the bouD- 
daries of the group of medullary cancers can be only vaguely 
drawn ; for though on the whole, and as a group, they have jie- 
culiarities Iwth of structure aud of history, which sufticiently die- 
tinguieh them from the scirrhus nud other cancel's, yet, define 
them by whatever cliaracters we may, a series of specimens might 
l)e found filling every grade between them and each of the other 
thief forms. The term 'soft cancer,' ofleu ap]ilied to them, ex- 
presses tlieir moat obvious, though not their most important, dis- 
tinction from the scirrhus or hard cancers. They may he divided 
intosqfl and /irni medullary cancers, and in any largo nnral)er of 
specimens (he softer kinds woidd constitute about two-thirds, the 
firmer about one-third, of the whole nnmher. The former would 
include such as are de8cnlte<l as enceplialoid, brain-like, pul^nr, , 
placental, etc, ; the latter would lie snoh as have been called mas- 
toid, solauold, nephroid, a]iiiioid, etc" 

290. We have not as yet a definite description of the strnc- 
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tiire of medullary cancer, at least not one on which writers agree. 
So far as my exaniinatious have extended, and eomjmi'ing them 
\vilh the observations of late writei-s, I would describe it as fol- 
lows: The connective tissues of the part are always taken pos- 
session of by the tnalignant growth, and am not absorbed and 
removed as geuerally supposed. With these connective tissnes 
remain, the arteriesand veinw, the lymphatics and nerves. Thus 
the basis of the growth is the fibmiis tissue of the jiart, its (ilasma 
is supplied by the vessels of the part, and it is sensitive by the 
nerves of the part being entangled within it. All other tissue, 
nmsenlar, glandular, nervons, aiid osseous, is absorbed, and in its 
place is deposited the cells of the growth surrouiuled by a stroma 
giving no trace of organization. 

This growth may arise at any point, as all tissues possess 
the elements it requires, fibrous tissue for supjiort, and a supply 
blood. It is sort, snocnleut, and rajiid in growth in propor- 
tion to the development of the blood-vessels that supply it, and 
the various kinds of fluid and semifluid matters found in it are 
almost in exact proportion to its rapidity of growth and meta- 
morphosis. For, like some other growths, its excretions are de- 
posited in its own structure. 

292. When this variety ulcerates the destructive process is very 
rapid, OS in these excreta are the elements of a rapid breaking 
<Inwn, And as the tissue is thus rapidly destroyed, the blood- 
vessels are ei-odeil, giving rise to the profuse hemnrrhage so com- 
luou in this variety. AV'ith the couiniencemeut of Ihe process 
«f breaking down, there is in many cases a more rapid growth of 
the .cancerous tissue, or, as it were, an infiltration of adjacent 
]iert8, and the disease passes rapidly to a fatal termination. 

 293. Gmgfilnllonfil Jnfedion. — That there is a ]teriod in the 
Fnistory of malicnant growths when they are strictly local is ad- 
mitted, I believe, by the best observers, aiul that after a certain 
jieriod therp M & constitutional infection is equally true. Wc are 
€sj»cially interestetl in iTpterioining the jwriod when cancer is 
confined to Ihe growth, as up to this tifna it is siisceyttWiW o^ v.VkV^ 
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2El4. I recognize a vice of constitution, or more pro|>erIy epealc* 
ing, of formative potcer (197), in some cases of malignatiL groinla^ 
in which the constitutional disease is first, or at least Ffimiillnnvoiis, 
witli the local. In otiier eu.ses, weeks, months, or years pass be- 
fore there is coiistitiitioiiul infection, but it comes at some time 
in all cases, if the local Jisease is allowed to progress. We have 
already seen that it was less rapid in epithelial cancers, \-aryinf, 
verj' greatly in seiri'lius, sometimes very long, at others short, aiil 
always rapid in the lucdnllary growths. 

295. How this constitutional infection takes place is i 
jmrtant inquiry*, as, if this be determined, we may in the fnture 
find means to vetai-d, if not prevent it. It has been supjioscd by 
many writers that the cancer ceils were talicn up by the lym- 
pliatics, and by tliem conveyed through the thoracic duct into the 
current of blood. In olden times it was thought they gained 
entrance directly into the veins by absorption. Following tlie 
proof that nothing; preserving size and form can be absorbed by 
the veins, comes the proof that nothing jmssessing s'lxe and form' 
can gain entrance to the circulation through the lympbutics; for, 
as will l)e shown when we consider the pathology of the lympha- 
tic system, there is nodireut jiassage tliongh the lymphatic glands 
by continuous vessels, but an entire break, by intcrjiosition of a 
distinct structure. It fitltows that cancer cells can 4iot gain en- 
trance to the circulation through this channel. 

296 But may they not gain entrance by cancerous erosion of 
veins, or degeneration of veins. I judge not from these r 
namely, that we do not find the secondary growths in the lung)^ 
liver, or articulations, where such cells would most likely be de- 
posited. Neither do we find that secondary cancerous growths^ 
are common in the stage of constitutional infection, and there- 
fore there is no need of Vircliow's theory of a contagious fiuidor 
plasma, though a new growtli might be developed in this way. 

297. What, then, is this constitutional infection? There Ul 
a tendency to degeneration of tissue not necessarily cancaroas* 
The " bioplasm," or material of growth , is changed by the mnligt 
iiant disease, and whether it is that outside of the cells ("caaoe 
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juice"), or whether it is that set free by the rupture of cancer 
cells, it is cii[mb!e of al)soriition, and of being carried i>y the cur- 
rent of blood to ail)' jwirt of the body. I conclude tbnt it is 
more likely material set fi-ee by the rupture of cells, and tlie first 
infection of lymphatic glands neai-est the [>art is by the lyni|)!iatie 
cbjorptiou of this eitncerone biop'asm. I have mentioned that 
snch toiidltiona might pi-ecede or attend the cancerous growth, 
and it almost invariably follows it. The causes leading to this 
general cachexia may be the derangement of the nutritive fluids 
to supply tiie ]>arasitic strnctures, the nervoas depression incident 
to it, but eR|)€cially the excreta of such growth thrown into the 
blood-vessels to U greater or less extent. 



298. Trenimrnt — It ia claimed by a majority of the surgical 
authorities that cancer is incurable, by mncer specialkU that it is 

I curable. The weight of authority is in favor of the first view, 
and its flupiiortei-s are reputable and evidently Bincei-e, while many 
of those who contend fur its curability, are neither reputable or 
sincere. But if, us I have shown, the disease is for a time local, 
ituiny up to that time be removed, as any other local afTection. 
But when the constitutional vice is once established lliere is no 

I «nre, as we have not yet discovered any means of reaching the 
constitutional disease. 

299. Cancerous growths are curable, then, in their earlier stages 
— the epithelial most, scirrhous next, and the medullar}' least. 
It is impossible to determine, in many cases, when the dividing 
line of curability is passed ; but admitting my premises, it will 
be seen that the earlier the treatment the stronger the pi-obabili- 
tiea of success. 

300. The general treatment of cancenins disease is not unim- 
portant ; indeed, in mauy cases it is of first inijMirtauce, for this 
Aonatitutional infection is slowly established and commences early, 
Tiie means recommended in cases of degencralion ("215) and in 

I cacopliistic dejwsits (249) arc those I deem applicable here. It 
I consists essentially in the employment of the liitter tonics and 
L Restoratives to improve the appetite, digestion and assimilation, 
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aud thus improve the quantity and quality of tlie blood. Out- 
door exercise and a good imtritious diet, iu which animal food 
preponderates, aie the accessories to this. The second part, w 
provide for tlie8|»eedy vemoval of broken down tissue l>y tlieskin, 
kidueys, and bowels, is of equal itn^wrtunce ; and in some ca«s 
wliere retrograde metamorphosis seems tardy, means to increase 
this is of marked advantage. 

301. Of course the Irx-al (^eaimcn?, or that forthe removal of the 
cancerous growth, is most important, and it ia in this thnt we fio 
commonly find a failure. It is only in rare cases that exci.sion i« 
gufiiciGnt, for cancer intiltrates adjacent tissnc; indeed, it grows 
iu tliis way, and is thus rarely confined to what seems to be a 
tumor. 

302. We now know of two methods that are better than this, 
though the agents are not as perfect as we desire. In the one 
the tissue is broken down by softening, aud the base from whicb 
the growth springs, as well as tlie infiltrated tissue not yet trans- 
formed, destroyed by suppui'atiun. In tlie other, the vitality of 
the cancerous growth is destitiyed, the mass desiccates, aud is at 
last removed by a suppuration which cuts it off from the sound 
tissues. The firet is accomplished with the most certainty by the 
chloride of zinc, the usual method of employing it, I>eing in a 
paste, with hydrastis or sanguinaria. The second is only accom- 
plished, so far as we know, by the use of arsenic, and it is gen- 
erally guarded to some extent by admixture with iron. 

303. There is oue point i u both of these plans that can not be 
overlooked witli safety, and that is the destruction of the material 
iufiltrated into the tissues by the suppurative process. I have no 
doubt that cancerous elements are removed by suppuration ; but 
if a theoi-y, it iu one supiMirted by the ex|>erience of all who have 
accomplished anything in the treatment of these growths. If a 
cancerous growth is removed with the kuile, a cure may be 
effected by leaving an o^wn wound, aud keeping up free suppu- 
ration until liealed. 

304. In using chloride of ziiie fur (he dtslructiun of the can- 
L cerous growth, it should he reculletlL'd that the more rapid its 
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escliarotic actiou tlie hetter tlio clitinces for success. Making a 
paste of chloride of zinc ami ^iiiii Arabic iii equal qiimitities, 
with a stimll portion of sanguiiiaria, brought to tlie requisite con- 
eisteiice by the iidditioii of water, we ei-owd it into the opii ulct-r 
as freely niid as fur 113 mg can, and repeat it from day to day, un- 
til tlie deHtrnotion is complete. In some cases incisions are made 
with the 9cal()el, and the paste ci'owde<I into them, or pledgets of 
lint, wetted with the zine, arc nscd in,=teod. In others still tiie 
chloride of zinc is injected into the growth with the hypodermic 
ayringo. 

305, III using arsenic, we prepaie first a. vehicle of hydrated 
sesqui-oxide of iron, by throwing it n|K)n a pajier filter until it 
attains the necessary consistence. A small portion of lard or 
fiimpic cerate may then he added. To this we add arsenious acid in 
the proportion of oij. to 5iv to 5j-tf>Si'j- The first isalmost pain- 
less, and is called the painles.% cure of cancer ; the second of course 
excites irritation and is jtainfni. It is applietl to open cancer, or if 
not yet ojien the skin is removed by other means, and it is then 
continually applied until the life of the growth is entirely de- 
stroyed, and it is detached by suppuration. In this case the pro- 
cess of healing may either he by suppuration, or may he drj- ; in 
the latter case the part is dressed with a dry sulphate of iron. 

306, In some cases of epithelial cancer, the establishment of 
suppuration by the irritating plaster will be found a good means 
of cure. These are incipient cases. A better treatment when 
the growth is somewhat advanced is the free application of car- 
bolic acid, full strength. The carbolic acid is rendered fluid 
by setting (he bottle in hot water, and then it is applied with a 
camel's hair brush, working it down into the substance of the 
growth. Suppuration is the result of this application. In still 
other cases we find a saturated solution of iodine in alcohol (98°) 
applied with a camel's hair brush, is a good treatment. In this 
cose the cells arc desiccated, nnd their growth and ability to prop- 
agate their sjjecics destroyed. The same results nuiy sometimes 
be obtained by the use of a saturated solution of tannic acid in 
glycerine. This is esiM^eially to be commended when iho cancer- 
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ous growth IS of that charact<?r that a cure is impossible, as it ar- 
rests the progress of growth, and is anaesthetic. 

307. In cancerous disease of the vagina or uterus, carbolic aci<l 
is used with marked benefit, both to arrest the progress of the 
growth and to relieve the pain. In some cases it is employed of 
full strength, but in others it is diluted with glycerine, the rule 
being to give it of that strength which gives the greatest relief to 
the suffering. 

308. It is a question whether there may not be some specific 
remedy for this change in " bioplasm " which renders it so de- 
structive, and it is my opinion that sooner or later a remedy of 
this kind may be found. Our Homeopathic friends claim to have 
cured cancer with hydrastis, and my experience with it has been 
so favorable that I would recommend its trial. I use the phos- 
phate of hydrastia, one-fourth grain three times a day, and a weak 
solution of the same as a dressing to the part. 



CHAPTER IV. 



SECRETIOX. 

.100. Nati'RAI.i.y con iiw (I'll with mitrilioii anil its lesions, as 
being oHi't'twl \>y similar cell-growtlis, anil governed by similar 
laws, is secreiioii mid its lesiuiis. We will find licre as in that 
which has gone before, some tilings beyond the range of our 
physical and mental vision, bnt 1 hojio wc will be able to trace 
the existenee of certain general laws in lieultli and disease, and 
deduce from them n rational thera])cutic8. 

310. Our first infjniry here is with the apparatus that effects 
secretion, ibr in its form and ultimate development we will find 
the answer to certain important qnestions. The entire seereting 
apparatus of the animal body is built ujwn a single pldn, and 
that very simple, viz., a capillary dnet terminating in a cul-de-sac, 
or loop, ui>on which there is a very free distribution of capillary 
blood -vesaeis. If we examine suol^dnet with the microseojie, we 
will find its internal sni-face studded with a multitude of cells iu 
everj' stage of development, from the rudimentary to that com- 
pletely filled and in thcaet of being disrupted. These are repro- 
duced with the fp-eatest rapidity while the organ is in a healthy 
condition, and filling themselves from the blood-vessels, they are 
discharged into the common dnct. It is in these belts, then, that 
■we are to look for the function of secretion, as it was in the for- 
mative cells that we observed the function of nutrition. 

311. We can not detect any difference between the cells of one 
or auothcr secreting organ, even with the highest innguifying 

(137) 
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power, neither can we see nnj- thing in their shape or relatK 
that explains their iiceuliar ftinction. We know the fiut that 
these cells do abstract from the blood the materials of their [>ecti- 
liar secretion, and must be content to describe it, as does Vir- 
cliow,* as a special eledice affinity. It is trne that this explains 

" "On the other band, we see thai certain materials have some specisl 
relation to definite secreting organa; that they peiietrute and pervaJa 
them by a kind of elective affinity; that they are excreted by them; and 
that, when there tan too abundant supply of such raatenalH, a seal 
irritation is produced in these organs. But an essential condition ii 
these cases is, that the parts which are believed to have a particuUr 
eleetiveaffinity for particular luattera, should really esist, for a kidney 
which loses its epithelium is thereby deprived of its secreting power. 
Another condition is that the parts should possess a relation of affinity, 
for neither a diseased nor a dead kidney has any longer the affinity for 
parlieular substances which the eland, when living and healthy, posses- 
sed. The power of attracting and transforming definite substances can 
be maintained at most for a short time in an organ which no longer con- 
tinues in a really living condition. We are therefore, in the end. always 
compelled to regard the individual elements as the active agents in them 
attractions. An hepatic cell can attract certain substances from the 
blood which flows thrnugh the nearest capillary vessel, but it must in 
the first place exist, and in the next be in the enjoyment of its special 
properties, in order to exercise this attraction. If the living element 
become altered, if a disease set in which causes changes in its molecalar. 
physical, or chemical peculiarities, then its power of exercising this 
special attraction will at the same time also be impaired. 

"Let us consider this example with still greater attention. The bepatic^ 
cells are almost in direct contaot with the walls of the capillaries, from 
which they are only separated by a thin layer of delicate connective- 
tissue. If now we were lo imagine that the peculiar property possessed 
by the liver of secreting bile, merely consisted in a particular dispod- 
tion of the vessels of the organs, we should, indeed, in no wise be justi- 
fied in doing so. Similiar net-works of vessels, in a great measure of a 
venous nature, are found in several other places ; for example, in the 
lungs. But the peculiarity of the secretion of bile manifestly dei>eDds 
upon the liver-cells, and only sn long as the blood flows imst the neigh- 
borhood of the hepatic cells does the particular attraction of matter 
continoe which characterizes the action of the liver. 

"When the blood contains free fat, we see that after a time the hepatic 
cells take it up in minute particles, and that if the supply continues, the 
fat becomes more abundant, and is gradually separated in the form of 
largish drops within the hepatic cells. That which we see in the case 
of fat in a more palpable form, we must conceive to occur in the case of 
many other substAUces in a state of more minute division. Thus Tor the 
due performance of secretion it will always be essential that the cells 
cxistin a certain, special condition ; if they become diseased, if a condition 
he developed in ibem connected w\LVsouie\at^TUL\it chemical cbangein 
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nothing, but it locates the process, and jilaces it mukT tliat force 
ivliicli we liave denountinU'd formiiti vo, and classes the act of se- 
cretion with tliat of nutrition. 

312. We are interested in knowing tliat secretion is a vital 
prooess, and reqnircs a pecniiar orpuiization wlucli is desti-oyed 

their contents, for example, an atrophy ciiislng the destruction of the 
parts, then the power jiossesaed hy the orsan of forminj; bile will at the 
some time continually become more limited. M'e cannot conceive aliver 
without liver-cells; they n re. a a fur as we know, the really active ele- 
ments; since even in cases i:i irliich the supply of blood has become 
limited, owins to obstruction i:i the portol vein, the faepalic cells arc able 
to produce bile, although perhaps not in the same i]nnntity. 

"This fact derives peculiar value from its occurmiiee in the liver, be- 
cause the matters which constitute the bile do rot. as is wp'l known, exist 
preformed in the blood, and we must t'lcrufore eup;ios3 the constituents 
of the bile to arise not by a process of simple secretion, but by one of 
actual formation in the liver. This ijucstiun has, as you are aware, re- 
cently become invested with a still grisaterdeproe of interest in conpe- 
qnence of the observation of Bernard that the property of producing 
sugar is also inherent in these elements, whereby the blood is supplied 
upon so gigantic a scale with a substance which has the xaofl decided 
influence upon the internal metamnrphic processes and upon the prcidne- 
tion of heat. If, therefore, we speak of the liver, we can, both in regard 
to the formation of sugar and that of bile, wean nothing but the action of 
its individual elements (cells), nn action which consists in their attract- 
ing matters from the passing current of blood, in their effecting within 
their cavity a transmutation of these matters, and returning ihcm in 
this transmuted form either to the blood, or yielding tbem up to the bile- 
ducta in the shape of bile. 

"Now I demand for ccllulir pathology nothing more than that this 
view, which must be admitted'to be true in the case of the large secre- 
ting organs, be extended also Ui the smaller organs and smaller elements; 
■nd that, for example, an epidermis-cell, a lens-fiber, or a cartilagc-ccll be. 
to a certain extent, admitted to possess the power of deriving from the 
vessels nearest to them (not always indeed directly, but often by trans- 
mission from a distance), in accordance with their several special require- 
ments certain quantities of material ; and again that, afler they have 
taken this material up, they be held to he cajMible of subjecting it to 
further changes within themselves, and this in such a manner that they 
either derive therefrom new matter for their own development; or that 
the substances accumulate in their interior, without their reaping any 
-immediate benefit from it: or finally that, after this inhibition of mate- 
rial, even decay may arise in their structure, and their dissolution ensue. 
At all events it seems necessary- to me that great prominence shoald be 
assigned to this iprnjic irrtloa xf ihf rlemml* of limmrn. in opposition to the 
Specific action of the vessels, and that in studying local processes we 
diould principally devote ourselves to the investigation of processes of 
^ tiiia Dalnre." — Virchow, pp. 158-101. 
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«truiiiiiig. As a vital act, it roqiiiit'H a continued ext-niou of 
ibrmative jMiwer for its coiitinnanco, ami it will be muclifiod or 
ari-ested by all agencies tliat eklianst tliis ]>uwei' of a part. 

313. A gland, as we view it, is an uesuciatiHH of siieb duels 
and Ijloml- vessels, bound togetln-r by connective tissue. It may 
sepni to differ in ita ultimate arrangement and structure, as in tlie 
case of the liver and kidneys, but ujwn close analysis will be 
fouud to corrcsiKind to the common typ. 

314. Its function is dependent nimn — 1. A normal activity in 
tlie formation of secreting cells ; 2, A free supply of blood; 3, 
That this blood contains the elements of the secretion in such funn 
that they can be used; and 4, That it has normal innervation. 
Therefiire an increase, defect, or perversion in these conditious, 
will give increase, defect, or perversion of secretion. 

315. Secretion may be divided into two princiiial kinds, rtcn- 
m«i(iYtous and exn-emaitlfioHs; the first being a materud removed 
from the blood to jwrform some function in the processes of the 
body ; while the second is an entire removal of the nmtcnal from 
the body. The material employed in the formation of tliese se- 
Bcretions is different in the two cases. In the first, it is princi- 
pally furnished from the digestive organs, and is new material. 
In the second, it ia principally the waste or effete matter of tlie 
system, produced by the me tamor pilosis of tissue, "We liave the 
proof of this in the secretion of mucus, one of the recrementi- 
tious secretions, which to some extent resembles the epithelial 
tissue in formation, and bears a close analogy to pus, though of 
higher organization. 



RECREMEXTITIOITS SECRETIONS. 



316. The principal recrement itious secretions are those oT 
digestive apparatus — saliva, gastric juice, pancreatic fluid, bile, aud 
fluid from the intestinal glandnlEe, of mucous and schaeenus mat- 
ter, and of llie spermatic fluid. AVe estimate tlie disease of this 
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iiinrtion by the same stamUiiil we ine^t^iiit' olher diseased acliun, 
as mi excess, defect, or ^lervei-sioii. 

317. An excess of aiiv of these sccietions causes debility just in 
projiortiuii to its qiitiiitity, for the plustic material of the blood is 
drawn upon for tlicir forniutioii. We also find that tlie function 
of jtarts is inipaii-ed, as of respiration, when tliere is increased 
bronchial mucus; of digestion, if there is increased salivory, gas- 
tric, or hepatic secretion. We also find that the vitality of the 
part is imjiaired by the long continuanni of such excess. 

318. If these secretions are drfocfkr, the material of which 
they should be formed is retained in the blood, and to some ex- 
tent is a cause of disease, as in the case of secretion of bile. 
But the principal lesion is an imperfect performance of those 
funetions to which these fluids are necessarj' ; as, for instance, 
in the ease <\f saliva, gastric juice, pancreatic fluid, etc., the de- 
fect causes tanly and imperfect digestion ; and in the mucous tis- 
sues, they are left unprotected, and hence liecome dry, irritable, 
and interfere with the function of the organs or part with which 
they are connected. 

319. Perversion of these secretions is frequently met with, and 
occasionally becomes a pmminent element in disease. As ex- 
amples of this, we have changes in the gastric fluid in which it. 
becomes excessively acid, acrid, has the elements of decomposi- 
tion in an emiment degree, or Is change<l by a deficiency of its nor- 
mal constituents. We observe that the bile becomes acrid and 
irritating at times; at others it has lost some of its elements, and 
its function in the economy is not performed. 



320. Ihvatvient. — Recognizing the character of the lesion, the 
treatment is nsunlly ]>Inin and comparatively easy. We have 
remedies that exercise an influence upon every one of these or- 
gans, sometimes direct or special, in other cases indirect. But 
if we are to nwe them to advantage we must not forget the riUil 
character of tlie action, which is always to be conserved and 
etrengthcned. Tlie remedies are selected with refereVce to the 
function of secretion, whether in excess, defect, or perversion ; 
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ill tlie fit^ itistniice, pmi>toyhig those that leescn excitation o7tl« 
purl and oeci'etioii (but in>t iiecess;irily lliose timt cause ilebilitr 
■or loss of vitalitv). Iii the second case, those that iiicrea-se tlie 
functional activity of the part, and at llie eame time corisenenud 
increase its vital jwwer. Aitfi in the third case, those agents 
that restore the normal conditions for proper secretion, and effect 
such changes in it as will bring it back to a uormat standard. 



EXCREMEXTITIOUS SECRETIONS. 

321, There are four principal emnuctories by which the sys- 
tem removes its waste of effete material. These are, the Kings 
for the excretion of the greater portion of the carbon, and the 
skin, kidneys, and bowels for the nitrogenized waste. The first 
ia one of those perfect functions that is conducted with such cer- 
tainty, and is so essential to the continuance of life, tImt physi- 
cians have never attempted to interfere with ft. The function of 
the skin, kidneys, and bowehs, is indispensable in the continu- 
ance of life, and hence deserves very careful study. Excretion 
of carbonic acid by the luugR is a physical process; excretion by 
the three other outlets is as purely a vital process as the forma- 
tion of tissue. 

322. Excretion by the Lungs. — I projwse, first, to discuss excre- 
tion hy the lungs, as I believe this may be so influenced in sotue 
cases aa to be an important means of cure. The average amount 
of carbon removed by the lungs each twenty-four hours is esti- 
mnte<l at eight ounces. It is observed to vary with external cir- 
cumstances, especially with tlie tempwratuiv of the air. Thus it 
is stated that there is twice as much liberated at 68" as at 106*; 
the colder the weather the greater the amount of carfcon; the 
warmer the weather the less the amount. This amount repre- 
sents the quantity of oxygen consumed, the amount of heat gen- 
erated, and, deducting the purely combustible materials burned, 
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to » certain extent tlie waste of tissue ; for we are instructed that 
tlie breaking dowu of tissue is due to its oxygeuation. This 
is not to be taken as tlie wliole trutb, for a small [lortion of the 
carbon is removed by the other excretory organs, in i:onibiiiation 
with the nitrogen. 

323. If oxygenation is important in the breaking down of tissue, 
and if the lungs remove so large a {|uantity as eight ounces of 
solid matter daily, we may well inquire if this process can not, 
at least to a limited extent, be controlled. We have already re- 
ferred to this while considering the prodnction of heat (45, 46). 
There are cases in which the body is enfeebled and its processea 
sluggish, because it is burdened with an excess of carbon in the 
blood from defect of respiration. There are cases in which tis- 
sue-change is slow, and the woru-ont effete material remains in 
its place, preventing the formation of new ti.s9ue ; and this in 
consequence of defective respiratory action, a deficiency of oxygen. 

324. It is in these cases especially that I desire to call atten- 
tion to the lesion of the respiratorj- function, as I believe the 
treatment of such cases can be aided by certain measures to in- 
crease it. If yon have ever witnessed the recovery of a jiatient 
from drowning, by Marshall Hall's method, you will better ap- 
pieciate this subject. The mechanical inflation of the lungs 
slowly frees the blood from the excess of carbon, and you notice 
the duskiness of the surface and lividity of the lijw gradually 
passing off. This is the acute oa^e, and is the proof of what may 
he accomplished by increasing the respiratory act. The exercise 
that is recommended in such cases as I have mentioned, is more 
beneficial by increasing the respiratorj- function than in any 
other way. Simple log exercise never answers, unless it is brisk 
walking in the 0|)cn air. 

325. Surf-bathing is beneficial, in consequence of the vigor- 
ous movements of the arms, the full inspirations, and the stim- 
ulsting influence of sea-air in this direction. Dumb-bell exer- 
cise, is an excellent means of increasing the i-espiratory function, 
as is the use of the ax or wood-saw, if we wish to utilize this 
exercise. Simple inllution of the chest three or four times a day, 
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accompanied by a thorough exercise of tlie~ariiis aod 
inspiratory iiiusfles, is of very great benefit, and, if coiitiiiiiL-<!, 
will finally lead to a deep and free respiration. 

326. I know by observation that by the methods named tlie 
respiratory function cuu be increased, uot simply to the cxteiil 
of drawing in nnd blowing nut a gi'-uter anionnl of air, bnt in- 
creasing oxygenation iiiiil freeing the blood fi-oui curboiiic-aci<! 
gas. There are certain remedies tliat iiiao inerease the rt-spiratiiry 
function, and these ni;iy be employed, bnt the well-regulated es- 
ercisc of the lungs is of the greatest importance. 

327. We have seen tlint tiie amount of carbon cxeretod was 
iu proportion lo the extirnjil tcnii»eruture, and wc have here a 
fact that may sometimes aid ns in therajwutics. A gross xunu, 
who is burdened with ,eft'etc tissues, should have exercise in a 
low temperature, and never rest in a high one, as is so fi-equcntly 
the case; while, on the conti-ary, in such cases as presented exces- 
sive oxygenation and waste, the patieut should be kept quiet in 
an elevated temperature. 



328. Excretion hyilte Skin. — The skin jwssesses two irai>ortant 
fonctiuns, one of excretion and one of refrigeration, or heat ab- 
straction by the evajxinition of water. The first of these is pro- 
vided for by a speeial ap{)aratus — the sudoriparous glands, of which 
there are as many as three thousand five liundrsd and twenty- 
eight in each square inch of surfiiee, or a total of seven millions 
in a man of ordinary stature, giving a length of jjerspiratorr 
tubing of about twenty-eight miles. Through this immense sys- 
tem of drainage is daily leniovcd one hundred grains of organic 
matter, "the larger pro|>ortiDn of which api)ear8 to be a protein 
comjHJund in a state of incipient decomiwsilion ;" besides a vary- 

, ingamonntof water, containing a small proportion of the salts 

' of the blood. 

529. We get a pretty distinct, though rough, idea of the char- 
acter of this excretion by coming in contact with the unwashed, 
and by its offensive character in certain portions of the bodv — the 
axlUse, feet, etc. It is the waste <jt" t\as«c, aud it is that wastciu 
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 state of (l«:oni]K)eitioii, as we have noticed aliovc. Tliat it is 
toxic ill its iiifliiciKc i\[u»\ living mutter is proven by the eftects 
observed to follow its reteittioii. 

330. Dr. C«ri>eiitcr i-emurks that, from the observations of Dr. 
Fourcault, "ii a]>[«?ars that poniplete suppression of the jierspira- 
tioii in anlmaia, by means of a varnish applied over the skin, 
gnve ri.se to imperfect nrtcrialization of the blood, and consider- 
iilde fall of tcmiierature, and which, as it produces death in the 
lower animaln, would probably do the same in man. A partial 
suppression by ilie same means gives rise to febrile symptoms, and 
to albnniinnria. There can be iio donbt wliatever that imperfect 
action of the cnfaneous glandnlw, coiisecpient njMin inactive habits 
of life and want of ablution, is a very frotjnent source of disor- 
der of the general system, occasioning the accumulation of that 
deeora|)osing organic matter in the blood which it is the special 
office of these glandtilie to eliminate. Henee, the maintenance 
of healtli i'e<inires that this excretion should be promoted by the 
1IBC of the natural means just referred to ; and this is the more 
necessary when, from any cause, the function of the kidneys is im- 
|>erfectly i>epibrnied. There are many diseased states, moreover, 
in which there appears to be a special determination of the ma- 
Urien morbi to the skin, and in which, therefore, the use of means 
that promote the cutaneous excretion constitutes the most efficient 
means of eliminating them from the blood." 

331. Increase of this excretion as an element of disease always 
causes debility, for it is either supplied by a rapid waste of the 
tissues or by the histogenetic material of the blood, which is 
equally im|Ktverishing. Wcihave an example of this in the night- 
sweats of phthisis. 

332. Dffrcl of this excretion becomes an important element of 
disease, by the retention of the effete material which should be 
thus removed Many febrile diseases have their origin in this 
defect, and many chronic diseases are continued by it. 

333. PetfemioH of the excretion is not very common, and is dif- 
ficult of detection. Xornially, then, it is acid, and this acidity 
is sometimea so remarkably inereaiwd as to become a cause of 
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irritatiou aud disease of tlie HtriiL-tui-e of tlie skm. OccASiotiallf 
it beooiuee ulkuiiiie, at liiiics contains urea oi- gni])e-fiiig!ir, Imt 
we fail to lecognize any of tljcsc vaiietius iis iiifliieiii-iiig gotieral 

<li.->ea8e, and only us tlii')' i-attso skin diseases. 

334. Treatment, — Wliero tliere is inereasefi excretion, and it 
cimMee ileliility, sncli means sliuiild l)e nsed as will reclity tlie 
lesion. Tlie nse of tlie miiiei-ul acids is inot^t cotiiiuoiily advised, 
but to this may be added the employment of toiiif, astriii;{eiit, 
and stimulant baths, and occasionally tlic em ploy men t of certain 
vegetable remedies of the class diaphoretics, which give toue aud 
strengtii to this organ. 

335. Defective secretion fi-om tlie skin is treated by a class of 
remedies termed diaphoretics. Some of these greatly stimulate 
the organ, and piodnee a pnifnse discharge of water (swt-at), hut 
when continued for a IcngtU of time, they are always exhaustive. 
The most imjiortant part of the secretion is elaborated by vital 
activity of cells, and this is the function to wliich wo-are to gi\-e 
most attention. If we desii-e to remove effete material from the 
blood, we will aocomplish it best by those remedies that cause 
gentle perspiration (insensible perspiration). This action may 
1)6 continued for a length of time, and does not exhaust the vi- 
tality of the organ. When the skin is debililufed it is im)>ortant 
to Hse friction, stimulants, tunics, and astringents, employing such 
remedies as we would use for the same conditions in other stnif- 
tiires. Fatty inunction Bometinios proves siTviceablc in those 
cases in which the skin is dry and harsh. 

336. It will be recollecte*! that increased temperature, fre- 
quency of pulse, and wi-ongs of innervation, are so fre(|Ueiitly as- 
sociated with deficient secretion of the skin, that we almost look 
iijion these as cause and effect. With frcipicncy of pulse secre- 
tion from the skin is pm|K>rtionafely nrre-stcd ; with increased 
temi»eratnre secretion from tlio skin is invportiouately arrested ; 
with manv wron^ of excitation of the nerve centers secretion 
from the skin is proportionnl«ly arrested. Thus with these wrougs 
we alwavs think of remedies tlml iufliR'ncc the indsc, the temper- 
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dtiive iuhI itiiiervutioii, iis proiiiinont Dieuiis to cstalilisli secretion. 
Tliere IB no better ilhij)liurt!tiu lliuii veratruiu wlieii tlie jmlse is 
lV(.'i|iifiit iintl full; tliiiii itcoiiitc when it is fi-t:^uciit uiiil sninll; 
lluui salicylic aeiil, (|iuiiiiie in malurlal illseiises, mid bultis tliut 
i-uiiti-ol tlie teiiiperutiire ; flinii geWiiiiiiiim, i-lms, belliidoiiiiu, 
linoiiin, iiiacrotys, and otiier i-eniedies tliut rectify wrougs <)f in- 
iiervatioti. Not only so, but we nmy suy that any remedy fjie- 
oially indicated by Hymptonis will increase secretion. Thus lm|i- 
tisia, suljihui'ons acid, snipliite of eoda, miii'ialic acid, nnx, a]>o- 
cynuin, and a series of others, thongli not recommended to excite 
secretion, are among onr heat remedies for this jiui-pose when 
81>eciully indicated. So trne is this, that when we select the right 
l-emcdy according to the indieatiaiis, we are jirotty sine that it 
will right all the wnings of tlie disease, 

337. Occasionally, when secretion of the skin is defective, wc 
find it prndcnt to stimnlutc an increased secretion from the kid- 
neys and Iwwels, as the function of these organs is to some ex- 
tent viciirions. In this way wo free tlie blood from theeffete ma- 
terial, and give the likin time to regain its tone nnder the use of 
jirojter medication. 
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3.38. Excrrthn h<j thr Kiiluvy^.— Vhi- kidneys may he regarded 
ns next in ini)K)rtunec to the function of the lungs as :i dcptiraut 
of the blood, the urine containing theliirgcfit jwrtion of nitrogcn- 
izrd material from the waste of tissue, the mean amount being in 
the gross iilwiit two oniiees daily of solid residue. This, accor- 
ding to T^ehnian, consists of — 

Ureu .~ 49.68 

Urio Acid - i.ai 

Eitnic^tive niiitler, AminonU, Salts, nnd Cblorida of Svdium- .aesia 

 Alk»illn«Sii1pliKte» „ - 11.08 

Alkaline Pl...»ph»te- s, 6.S6 

Ph(M[ilinlc!t uf Lime and Mngneaia I BT 

Wc thus see th:il the iiitrot:eni/pd miiteriiil forms more than 
one-half of the whole, and ]>rcily accurately represents the waste 
of the protein tis^^ues of the body. 
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339. From a aeries of experiments Professor I^hnian drew 
the fullowiiig coii<;l unions, as regards the character of the eccre- 
tion and the circumstanees iiiflnencing its formation, which we 
will find inijMirtaiit in the further consideration of the sulyi-ot: 
" 1. Animal articles of diet augment theWiV mnffcmof the nriiie; 
vegetable subslauijes, and still more such as are deprived of azote, 
on the contrary, diminish it. 2. Although tirea ie & product of 
decora (Msition of the organism, yet its proi>ortiona in the urine 
dejrend also on tiic food, far we find that a richly aiiotized diet 
considerably augments its quantity. 3. The quantity of uric ncid 
depends less on the natnrc of the diet than on other circum- 
stances, the differences observed in it being too slight to warrant 
us in ascribing them to the former cause, 4. The protein coin- 
ponnds, and snhseqnently the azote of the food arc absorlwd in 
the intestinal eanal ; and what is not employed in the formation 
of the tissues is thrown off by the kidneys iu the form of urea or 
uric acid, tliese organs being the chief, if not the sole channel 
through which the system frees itself of its excess of oxotc. 0, 
The urine contains quantities of sulphates and phmpluUcs pnijHjr- 
tioual to the azotized matters which have been absorbed ; and ihe 
proportion of the salts ts sensibly iucreuscd under the use of a 
larger amount of these substances, 6. Tn the samecircumBtances 
the cxtnicliir maltci-s diniinisli, while their quantity is increased 
by the use of vegetable diet; a fact which proves the influence 
of vegetable aliment over the production of these mattei-s in the 
utine. 7. The urine, after the use of animal food, has a strong 
acid reaction, hut contains little or no lactic acid, and nohippuric 
acid. Under a vegetable diet there is more lactic acid, but it is 
unit«d to Ijases, 8. The kidneys not only se]>arate certain con- 
stituent parts of the organs which have become inndequute f )r 
the maintenance of lite, but they also expel the sniHrfluons nutri-< 
tive matters that may have been absorbed." 

340. The urine jKissesses a well-marked acid re-aclion, and its 
average sjiecilic gravity ts 1020, being greater in summer, when 
the quantity of urine is least, and less in winter, when the quan- 
tity of urine is greatest. By taking the total of urine secreted in 
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' twentj'-four lioni-s, and ileterminiiig its Gjiecific gravity, we nmve 
api mix i mate ly at tht' aiiiuuiit of ils solid constituents, Ami if 
tlieie iii'e no extraupous nintters j>restut (the metlioila of deter- 
mining wiiicli we will lieri'iifter examine) we mny reasonably con- 
vlnde tliat snch solids are in the |iroiiortion8 named in the table 
given. 

341. Thenilrogpiiizpd solid:^ of ihe iinne are emincnity jMii- 
sonotia, and wlieii wliolly retained occasion death in a sliort time. 
If nrpa is retained in the blood in small proportion, it eanscs ex- 
citation of the nervons Kj'steni ; in latter (jnuntity it produces a 
IK'ciiliar conia (ni-^niln), and lliis increasing eunHCs death. But 
it is not the action of nrea iijkhi the system that we are wholly 
concerned with. It is formed by the breaking down of tissue, 
and lliere are many sicps in lliis relmgraile metiimorpliosis, and 
thniMgh nil of tliis the material is disease-producing when re- 
tained, and at some of them more bo than when it has reached its 
ultimate form — iiR-u. We may speak of these as, fii-st, a death 
of the part wliiHi enlyrcts it to the iietitm of ehemioal laws; sec- 
ond, a deeom posit ion encli as we oltserve in the same material 
without the body, but effected with greater rapidity ; tliii-d, a 
combustion, in which the larger portion of carlwu is removed, 
and giving ns a residue of lactin acid and certain obscure ammo- 
nia comimnndR; and, finally, ii transfornuilion of tiiese into urea. 

;i42. Thcsi' processes are aeeomplislieil witli great rapidity, and 
with but small [wrlions of material at any one time — the blood 
heing kept constantly freed fi-om it as it assumes the form of nrea. 
But we can understand sucli conditions as that the material un- 
dergoing such change shall l>c largely increased at any .one time, 
and that the process of metamorphosis may lie greatly retarded 
or even arrested at any one of its stages. And if we take into 
consideration the chanicter of the material at any one of these 
stages, we will see that in this we have piimiiiient causes of dis- 
ease — febrile, inHammatoiT, or the dyscrasia^. 

343, Increnwd secretion of urine is evidence of rapid ti.ssue- 
ohange, and if continued must cause debility. In diabetes hmlpl- 
ftidtu the large flow of water washes away an increased amount of 
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1 matter, and we find it debilitating to tins extent. While ia 1 
diabetes mtlUlug the iiriiie is nut only largo in quiiniity, but of 
high apecifiu gravity, and tliough the intiterinl is gt-a|Ni -sugar, tlit- 
tiasnea and the histogouetic food arc robbeil for il.s supply. 

.344. Defect in the secretion of urine gives rise to the results 
abovG-namcd (341). In one case we have simply the irritation 
of small portions of urea, in others the nrtcmio coma from tliL> 
retention of larger jwrtions. Again, we will have febrile dise^i** 
from a retank'd and vicious decomitnsition in the first stage of 
breaking down, and rheumatism from the inci'cased formation of 
lactic acid, and other inflantmatory diseases from the ainmoiiiu 
compounds. Talcing a complete view of the subject iu this wtty, 
we can estimute the imiwrtance of this uriiuuy function iu health, 
and its re-eetablishuient in ilisease. 

345. PerverHion of the uriiiarj' secretion is quite freiiueully met 
with, and is, in some iustauces, a serious cause of disease. I have 
already referred to the presence of sugar in diabetes, and may 
instance the presence of albumen iu the urine in albuminuria, z& 
exiienditures of histogenetie fowl and tissue, which cause great 
debility, and, if continued, will ultimately result in death. Again, 
we have the excretion of the phosphates iu increased quantity, 
thus removing a very imjiortuiit constituent of the body, besides 
proving a source of local disease. There is it class of coniimuuds 
formed from the metamorphosis of tissue, but stopping short of 
the complete form — urea. These are uric acid and the urates 
(lithates), and the oxalates; and fiuallv, a scries of organic pro- 
duets — blood, pus, mucus, organic globules, epithelium, s[>erma- 
tozOB, confervoid bwlies, and vibriones. 

346. It will be sufficient if I give one methoil for determining 
each of these morbid c6nstituents, if that method is reliable. 
For sugar I prefer Barns' test : " Place iu a test-tube about two 
drachms of the susi>ected urine, and add nearly half its bulk of 
liquor potassffi ; heat the whole over a spirit-lani]), and allow 
ebullition to continue for a minute or two ; the previous pale 
urine will become of an orauf^-brown.oreven bishe-tint, accord- 
ing to (lie proportion of Bugav \)tcse«t. If now to U\c colored 
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fluid a few flrojis of uitiic ncid l)e uiUIih], the brown coloration 
(]i»i4ij>em's, uiul the ocloi- of liuint niolassi!s le develojwd, iind in 
tliis we have Heller's uioditicutioti of tliis test," To (U'terinine 
the presence of iilbumcn, put ii portion of urine in a test tube 
mid heat over a spirit-lamp to boiling, wheu coagulation uf the 
albumen will occnr. Tuke a second portion of uriup, and add to 
it a few drojis of nitric acid ; if there is coagulation in both cases, 
the pi-esence of nlbnmcu is ascertained. The phosphates arc 
princijMill)" determined l>y the use of the microscoi)e, which ile- 
tects their characteristic crystals. In cases where they are ex- 
creted in large quantity, they often settle toward the bottom of 
tlie vessel like a dense cloud of mueas ; but if to the urine hy- 
drochloric acid is now added, the sediment at once disap{>ears, 
whicli it would not do if it was mucus. Uric acid and the urates 
arc determined by the microsco|>c, having a characteristic ciTstal- 
line form. Thu oxalatce are determined in the same way, the 
crystals being tlirown down by heating the urine. Blood and 
pus are also determined by the microscoiie, as are the entire series 
named as their associates. There are other tests for them, but 
for tlieise the reader is referred to special works ou the urine. 



347. rmi/nitii^—Wlien the urine is in ea't.-cs*, we would natu- 
rally resort to those remedies whicli would lessen its quantity, 
among which are the tonic and astringent diuretics, which give 
strength and tone to the organ. Occasionally we find it of ad- 
vantage to provide for a removal of effete material by the skin 
and bowels for a time, that by rest the kidueys may regain their 
strength. 

348. When the secretion is deficievi, it is common to resort to 
that large class of remedies cidled diuretic. If these are used, a 
judicious selection is of great imjtortunce, for they may be classed 
as sedative, stimidnnt, exhau-stive and tonic ; and into those which 
increase the watery constituent of the urine, hyiirtij/otpte, and 
tJiosc which increase its solids, irnal drpuranU. Es|Hcial alten- 
■tion is called to the last division, as its neglect is a frequi-nt cause 

\ of failure in the employnieut of remedies. As a general pru|)0- 
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sitioii, I may affirm, tliat if an increase of tlic watery el 
♦lesired, the vegetable diiiretk's slioulil Iw emplovcd ; but oil tliC 
oitiitmryjif a removal of the solid constituents, tlie proijiit-t of 
tlic waste of tissue, be indicated, the saline diitretice .shoiilil be 
chosen. The virarious action of the three eiuuuctories, tin* skin, 
kidneys, and liowels, should not be forgotten, for by acting npon 
the other two, miicli of the efl'ele material may he removtHl, and 
the system fur the time relieved, thus giving a longer niitl bettor 
o[>portuiiily for a direct action upon the kidneys. 

349, We have not only to take into considemlion the rcmnvnl 
of the waste of tissue, as it is formed ready for tlie action of the 
kidneys, but the cntiiv series in the steps of retrograde metamor- 
phosis. There are remedies that influence this process, breaking 
down feelile forms, and accelerating the transformations necvsNiry 
until urea is reached. The applienbility of such remedies to vn- 
rious eucheetie affections, in which the tissues are old and cficte, 
will be readily seen, "But I can not pass by this opjKirt unity of 
calling attention to the fact that, while we thus pi-ovide for a 
more rapid waste, it is indispensable that we also provide fur j 
more rapid nutrition of texture, for these sliould eorrcspund as 
nearly as may be with one another, 

350. In rectifying the wrongs of the urinary seci-etion, we do 
not forget that the general circulation, tein]»i^ratnre, and iiuiervu- 
tion, are to be looked after. Here, as with the skin, in acute 
diseases, the arrest of secretion is in proportion to the increase 
of temperature, frequency of pulse, and wmng of innervation. 
Not nnfrequently the right sedative is our best diuretic; as the 
pulse and temperature come down, secretion is establishes!. 
When there is a wrong of innervation, corrected by gelseniinnm. 
rhus, macrotys, l)ryonia, nux, quinine, or other remedies acting 
in this way, secretion is esta.blished. 

- 351. It is very important to note the condition of the kidnevs, 
whether it is one of irritatiun oT of atony, lor the seteetion of the 
remedy will depend ujion this. The i«iin or sharp unpleasant- 
ness in the region of the kidneys, down the ureters, in bladder 
and uretiira, is the e\\denec uS ■\\T\ta\!\<>w ■, wXuVttW w:use of 
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fulliieas, weight, uiitl tlragguig, is the evitlcitoe of an onfeeliled 
fii'uiiliitioii mill atoiiy. Tlie fii-st requires sedative diuretifs, and 
tlie i<ecoiid stiuiiilunt diuretics. It Diayulsn be stated tliiit a rem- 
edy sjtet'ifica I ly indicated by atiysymittotn orex|ir<>s-sii)ii nf disease 
will tavoralily increase secretion of nrine. Tims tlie dee|>-red 
tongue, calling for ninriatic acid or hard cider, then Wcomes the 
host dim-etic. With the violet -colored tongue, calling for nitric 
acid, this will act favorably npon the kidneys. It is the same 
with a aidiilion iif sndn when the tongne is bi-oad and pallid, or 
with siil|iliiir(>iis acid when it i« red and covered with ii glntinoiis 
vimt, 

•■i'yl. It will nol he iirolitiihlc (i> consider the treatment of the 
pa-irrsionn of this secretion at this time, as some of thera form 
difttinct diseaseB, while others arc symptoniatic of other lesions. 
lu so liir as they are de])endent n[>on lesions of the iirinaiy a|i- 
])aratns, we can bring to bear both general and s{>eeial remedies 
to ]ii"eveiit them ; and, as they are connected with processes here- 
tofore and hereafter eonsidered, their treatment will he named in 
its appropriate place, 

3-W. Excrelion by llie Bowels. — The anionnt of material removed 
by the bowels each twenty fonr honrs averages from fonr to six 
ounces; but of this, seventy-five per cent, is water, leaving a 
solid residue of from one ro one and a half onnces. fX'lliis j^oliil 
matter, the following is the analysis of Dr. Percy ; 

SubBLitncea soluble in clher (browniab-yellow fat) 11.911 '. 

Hlrohol of 830 10.74 

■' WHlar (brown retinoid iiiriller) 11.81 

OrfEunic miilter ineoluMa in the ubove nierislrufi 49.3^ 

Suits KJluWe in wmer 4.78 

Suit* insoluble iuwnler _ .....11.61 

This is not to be regarded as wholly an esci^tion, for it con- 
tains the undigested residue of the food, and, as we have seen 
above, nearly twelve percent, of fut, and sixteen jiercept. of salts. 
t We have no means of determining exactly the amount that rep- 
fj resents waste of tissue, bnt we may approxiniate to it by saying 
i that, in health, one-fifth of the amount represents this waste. 
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Tliia corres]>oiids very closely with the amnuut i-eiiiovetl by tl* 
skill (one liumired grains), miil resembles it vei-y closely lu it» 
coiisCitiition, ami its influence ujkhi tlie system. 

354, III oUleii tiiiiea it was supjHised tlial the Hver perfonntd 
the most im|iottaiit excretory fiuietinn in the body; and hence 
much attention WHS given to its eondition, and to reiue<Iics tlial 
exercised an influence on its function. Awnrate iiivestigiitiim 
has ahown tliat it is not to be elae»*e<l with those urgans that re- 
move excrementitioutt materiul, as it furnished but the !smallei>t 
fraction of the fieces. 

3.M. As regards tlie eharacter of this material, and its influent 
upon the system when retuined, I may safely assert that it is 
analogous to both the seciotions fi-oin the sltin and kidneys 
There may be constipation of the bowels and infrequent dischar- 
ges from them, but this dues not necessitate a scanty socretion, 
for the capacity of the bowels is sneli that they may contain the 
secretion for many days, This should never be fiirgotteii, as it 
will prevent our fulling into serious errors in theraiieuties. IL 
will thus be seen that it is difficult to determine when the secre- 
tion is interfered with. Still, as all the functions of the iutesti- 
nal canal are associated together, and depend mostly in>on the 
.same couditiiins, we may reasonably conclude that when their 
jjeristaltic movement is im|Hiired, and their influence in digestion 
is affected, there is also scanty secretion. In such citses we Sad 
derangement of digestion, associated with headache, and more or 
less febrile disturbance, and we have reason to believe that wheit 
this secretion is wholly retained, it will occasion serous disease. 

3oG. Incfeane of this secretiou, in projioftion to its extent and 
duration, entails disability, for histogenetic material, cither as food 
or tissue, is removed. Thus we see that profuse diarrheas pro- 
duce rapid exhaustion. But in the intestinal canal tliere ai-e two 
fnnetiona associated, the digestive and excretive, the fli-ftt being 
of most importance. But when we have dei-suigement of the ex- 
cretive, psjHPcially as on ext-ews, the other must be greatly inter- 
fered with. 

357. Dffed of tliis secvtVion vvnAvwcs \W OTA\\wrv elToet of 
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retaineH exci'etioii. Simple toiisCipntioii gives ri^^e tn ileruiigenu-iit 
at' digestiuii, and tlic simple rett^iitioii of etii'ti; luutei-itil iti llie 
bowels occafiioiiH a ft-cliiig af inaliiiee iiiid diilhit'ss, with lieadaclie 
aiul fever, iu so fur as it is retuitied in llie bUiud or re-ubsoibod. 
C'atliartics tliut will leniove tbese lu-utuiitiltitions will, for llie time 
being, remove these nnpleasant feelings, nnd liir lliis reiison tlu-y 
are so frequently i-esorteO Co. Still, we must not forget that lliis 
class of medicines tt'inl to esliaiist the irritubilJIy of the inloti- 
nal canal, and in the end ii'idly increase its t(>r|ior. Tlie hiibit- 
lial taker of ciitlinrtics, therefore, finds it more and more diflieidt 
to get tliis action as time putwes. 

358. /Vrwrfifow of this secretion is met with qnite fre(|nentl_v, 
but ia not im|)ortaiit as an element of disi'Mse. In diarrliea there 
is almost always 8<jme derangement in ndditioii to the excess o^ 
water ; and frequently, liy determining what it is, we arc able tp 
olw.'ck the exhaustive diseluirgc. 
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359. Treatment — In this ease I will have to refer the reader lo 
those works which take np the special atlections of the intestinal 
CRual for a full description, and only give those general rules that 

applicable to all cases. An increased secretion, if uotdemand- 
for the i-emoval of excessive waste, shoidd always l)e arrested. 
In some cases this is aecom|ilish»d by the use of those remetlies- 
that relieve irrilaiion, as actniite, ii)ecac, bisninth ; in other cases, 
by reine<]iesthat free the inte.slinalcanal from a cause of irritation, 
as a cathartic ; in still othei's, by the use of those which will stim- 
ulat« and give tone to the intestinal canal, when the diarrhea is 
the result of local debility, as the essential oils, uux vomica, and 
certain local and general stimulants; and lastly, by those reme- 
dies which oonstringe and prevent exudation, the astringents. 

360. Where there is drfedire seci-efiou fi-om the bowels, it is 
■rul to resort to that class of remedies called cathartics, and 

with many the more active remedies are employed. It has been 
noticed by almost every one that an inaction always follows, and 
lally in proi)ortion tn the inei-eaaed activity produced by the 
ihartics, so that it is said by sonic thai the most pressing want 
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ID thenii»eiitic3 is a remedy wliich will act tliorouglily on tliebow 
cIb, and yet leave tliem in a «oluUe taclivc) omKlitioii. To owf 
(■oiJie lialiitiml const! patiuii there are no remedies ui' tliis class tlial 
c:m l)e cin[)loyed with any certainty, and I dciicml priDcijtall^ 
njioii hygienic nieiisnres, wliich are really tlip most natural a«wf!l 
as the best. I direct snch n iwrson to drink a glas;^ of wntcroil 
rising in the morning, nib llie bowels thoroughly wttli tlic hand, 
and aflicr breakfufit solicit a stool. If this is ixTscvere<l in, n 
habit will lie establisheil wliich will give a healthy activity of lliJa 
fmictibit, and remove all the dciangenients that have IieiMi pro- 
duced by the constipation. If necessary, a diMjp of mix in tl* 
morning, or phosphate of soda throe times a day, may be used !i 
adililLon, 
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361. In the preceding parts of tills work I have cndcavoi-ed 
to analyze those ultimate processes by w'.iich a man lias fonli and' 
activity. We have found n typical strnctnrc, the cefl, simple in 
its form and arrangements, by its aggregation giving size, sliapey 
and consistency to tissues, organs and jiarts, and binding them' 
together into a complete body. \Vp fonnd these minute ivlls 
posseiising an individual life; and, though formed of material 
that necessarily i-cndored thi9 life brief, that they |>0!^essed n 
jjower of developmeivt that wonld continue the same 111 
cells having the same jdace and proiHTtics, 

362. We observed that life and death wore intimat 
together throughout the entire growth, development, and fun<y 
tionat activity of organs luid parts ; that the living body liad buti 
a duration of a few monthj^ ; that it must then die and lie i 
moved, that in its plftce might be developed a new nml active 
bwly of similar kind ; that this death of cells and new dcvclnp- 
ment and life of cells gave what, when aggregated, we term lifcj 
and that the aggregate life was in proiwrtion to the acti%'ity c 
both these processes. 
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363. We foaml tliat in tiiis coiistunt ilcatli ot sti'iictiii-e niul its 
removal we had the tiiaiiifi'slalion of life, iiervons ami iini.st-ular, 
and whioii gave iia u totiscious anil active relation to the univci-se ; - 
that this consciousness am] this activity were in esnct proitortioii 
to the rapidity of ctll-f/rowl/t — nutrition — and this in exact rehi- 
tinn to Cfll-iieath and excretion ; and in addition to all of this, 
we found that disease was dqiendent tii>ou a derangement of thest! 
processes, as its cure was dependent U]>on a correction of them. 

364. These facts reqniro careful stndy, and they can not be 
presented too often, or in too many different ways. And as I 
have taken them up in detail, I propose now to present their 
generalization. This I would do myself, did I not find it better 
done in almost the exact form that I M-niild have to employ. I 
therefore give the lecture of Dr. Chambers, delivered in St. 
Mary's Hospital, October, 18*51. 

" It is trno that there are, and ahvnys have been, practitioners 
who declaim against theories altogether, who even boast that they 
can do withont them, and think them useless, not ct)n.sidering 
that to express sueh scorn is as if we should be proud of not 
knowing what we do when we act, or what we say when we talk. 
To reason at all is to theorize; no one without theorizing can 
direct a method of cnre to a sick jwrson except at hap-hazard. 
As a matter of faet, none of those objectors ever do prescribe 
wiHiont theorizing abont either the individnal sufferer or the 
class to which they refer his sickness, though not always able to 
pnt their theory into words. In short, the want of a gniding 
principle to connect the loose facts of daily exjicrience has at all 
times been felt. 

" Fi-om this practical need have l.iecn bred the many systems 
of tliorapenticH stamping their mark from time to time on tlie 
historj' of onr art. They have sprung from the brains of work- 
ingmen at the licdsido, not from piiiIo9{>phers in their closets. 
Tlieir adopters have not necessarily any strong faith in their 
trntli or nniversal applicability ; but the heart wearies for a chain 
to link togcllier tiic scattered fragments of knowledge — a string 
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11- its i>enrls ; it must hnvo an i< 
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I ilo uotwiali twice tosla^- tlieeluin. I tiiiail content myself 
]intting befoi-e yon that which influences me in my practice, ta 
which I now pi-oceed, 

"Man's body may be likened to a etntely mansion, made of 
beftnteous but very perishabtc materials, all of wliicli are alwoy* 
weeding repairs to keep up the sliapeliiiess and tist^fu Iness of th* 
^uikliug. But not all in equal degrees ; some of the walls may 
stand unaided for years, while other jKirts may want almost 
Jiourly looking after. When the owner leaves the dwelling 
i-epairs cease, and then we see, not all at once, but one after aa- 
other, tlie materials falling into ruin. It will serve a jmr|M>»c 
my aigumcut to thiulc over tlie several steps of this ruin fw a 
few minutes. 

"Already while the bouI is witlidrawiug we know that changtc 
begin, veiy obvious to even the most superficial observer. Tliew 
changes are mostly due to the loss of water by evajwration. Th* 
eyeball loses its brilliancy and gets dry and flat, the &attire> 
shrink, the gloss leaves the hair and skin. All this goes on alt 
the more rapidly after decease, and then we hide our dead out of 
our sight, and the future fate of the body i.s less fiiniiliur to 
we must search for exceptional cases orsi>eoial observations, if w« 
want to know what hnp]iciis. These we may cull from sundry 
independent sources. Here is one which old barbarous manners 
affoiil us. ' Rizpah, the daughter of Aiah,thc cuncnbincof Siiul, 
wiitchwl for the six summer months, fmni ' the beginning of bjir 
ley harvest' in April, to the rainy season in October, ' till wate 
dropi>ed upon them out of heaven,' to guard the corpses of he 
murdered kinsmen from the beasts of prey. So long under tbfl 
sky of Palestine did they hold out a. quarry for the wild dogs ai 
vultures. 
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" In a moister air decny is quicker, but still not .so quick as is 
often 8ii]ipose(l. Here is anotlier observation redolent ot" tlic re- 
fiuements of niodeni science. The notes made by M, Devergie 
«u tlie bodies at the Morgue at Pari.s, show that for twi> months 
and a half after decease the muscular structures still keep their 
natural forms and hues. Up to tliree months ami a half, the 
scalp, eyelids, and nose, so far retain their ordinary feature that 
the age of the person may he told. It is four months and a half 
Iwfore complete destruction of tlie face occurs, or the bonew be- 
come brittle, and the bulky muscles of the neck and thighs are 
converted into adijtocere. So that we may call three months and 
a half a short time to be occnpied by the decom|»sition of a hu- 
man body. So long does flesh last as flesb, and tissue tissue, and 
is not melted into its mother earth. 

" Ijet us come forth quickly from these ghastly scenes of the 
charnel-honso to the joyous bustle of brimming life, and ask how 
long it takes not a dead but a living body to decay? 'A living 
body decay ? ' Yes, in truth ; but whereas, in the former case it 
was a thing to make men shudder, the lEuling of a long-loved 
Image, the tearing up of a fair garment, the fall of a darling 
borne, the violation of a worshi[)ed shrine, the forcible divorce 
from our nearest and dearest — it is all this and more — in the 
latter it is associated with the fullest fruition of all that is joyous 
in existence, the hounding pulse, the free-drawn breath, the 
swelling chest, the thrilling feel of bealth, the highest uses of 
mind and body. Decay is more truly a part of life than it is of 
death ; for it goes on unstayed through the whole of corjwreal 
lieing; wherea.s, after dissolution, it gradually ceases, and ends 
its work with the reconversion of the organic particles into eter- 
nally changeless elements. The most living body is the most 
active in decay; the more bodily and mental vigor are displayed, 
the more quickly do the various tissues melt down into substances 
which are without delay removed by the excreting organs. The 
more the blacksmith toils with his arms, and the more the states- 
man with his brain, the heavier bulk of carbon, nitrogen, oxygen 
and hydrogen is thrown out by lungs, liver, skin, and kidneys. 




Do they then wear out by Ibis constant use, friction, and drain 
Xo, no — the more bricks are removed fi-om theuKl wall, the inoi 
new briclis will a good builder put iti ; anil so, pi-uvided tliut lh» 
supply is sufficient, and tbiit tlie builder is a good one, the more* 
rapid the drain Ihe newer and stronger and fitter for its uses will 
the body become. 

" But I will leave generalities, ami Iry to represent in figures, 
how long it takes by living decay fur (lie li*iiig body to drain away 
and to have its anbstauee renewed In the grim details which [ 
recalled to your meuioiy at the beginning of this lectiiif, the ni- 
trogenous or fleshy parts were most aceonuted of and esiiocially 
name*] as giving shape and the general hiok of a iiiati to (he 
melting car[iMe. So of the nitragenons parts we will now sjteak^ 
How long are they in being removed by vital deconijiosition ? 

"We may reckon with Drs. Bidder and Schmidt that the body 
of a mammal contains 35.45 grammes of nitrogen per kilggi-amnie, 
aud, therefore, that an animnl of 130 lbs. (which is the meait. 
weight of a man) contains upward of 4,6 lbs. of nitrogen. 

" Then again, take our numbers from au equally sound aud inde- 
pendent source, we may reokon with Baron Liebig that the liqniJ 
and solid excreta of a man by kidneys and Iwwels for a year con- 
tain 16.41 lbs. of nitrogen, or for three months and a half 4.7 lbs. 
of nitrogen. 

" That is to say, in three months and a half a qtiautity of nitro* 
gen is removed by excretion, or vital decay, equal to the qiiantitv 
of nitrogen in the whole masa of the chief nitrogenous tisane. 

'■ What attractions has this term of thi-ee months and a half 
for us? what memories does it muse ? "Why, this was the very 
time we fixed npou .for the fleshy frame-work of the corpse to- 
melt away in. Here is a pregnant fact, a light thrown on the 
mysteries of nature from a moat unpromising source ! Dead flesh 

and living flesh last as nearly as (wssible the .same time the- 

former, if anything, rather the longer. As fur as we can judge, 
the albumen, fibrin, gelatine, efe,, which make up the live body, 
differ in no wise from the same mattei's dead ; tbey are liable to 
the same changes, affected by the same reagents, and naturallv 
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ere reso1v»1 iuto their elements In ^he same time; just as the 
marble in tlie AiijkjIIo Belvulere is to a mineralogist the same 
stone as it was* in llie rimirry, liable to the same accidents, and 
iwssessed of the same iH'ojierties, thungli temiiorarily endowed 
with a ditl'erent value, and made god-like by its adventitiuu» form. 

"What, then, raises to the rank uf living creatures, and clothes 
with loveliness, the masses of organic matter which are growing, 
moving, lireiithing, thinking, all around ns'/ It is the power of 
the individual life to create its own individual form. A man has 
no right of [UMiwrty over the particles of his body, except so long 
. as tliey remain particles of lii.s body aud retain his shajre. He 
hurdly calls hk the snippings of his hair or the parings of his 
nails, much less the carbonic acid he exhales from his Kings or 
skin ; all that he throws off is by common consent claimed as a 
jierquisite by the public ; and the battle-fields which he has fer- 
tilized with his blood enrich, not him, but the peaceful farmer. 
Yet as long as these organic constituents retain the form im- 
pressed ujwn them by the individual life, they are more truly 
his than any jKtrtiou of his Inheritance. 

" A conjectural theory has been hasmrded that life mysteriously 
endows living matter with a defensive virtue which enables it to 
resist the chemical and other jtoweis acting regularly on inorganic 
and dead matter The most notable instance cited is the stomach, 
which digesting everything else is not itself digested. This con- 
sumer of flesh is itself made of flesh, yet is not consumed. An 
answer seems given to the witty philosojihor, who on hearing an 
alchemist Iwast his discovery of a universal solvent, iniinired.'In 
what vessel do you keep it?' The stomach says (it has been in 
the habit of sayingwise things even before the time of Mcnenius 
Agrrppa), 'Tn a vessel like me, which is destroyed indeed con- 
tinuously, but is continuously rebuilt.' Recent researches show 
thaf living matter, such as jiarlsofa living animal swallowed for 
instance, is dif^solved by the gastric juice, and moreover that its 
own epithelial coat is destroycil, but is immediately replaced by 
a new one. By this activilv of growth {the idea of the impu- 
L'dent members calling tlie belly lazy !), and by a constant flowing 
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6Ul)ply of alkaline hicwl tn neutralise s-.iiy of the ucid teen 
wliicli might [tenetrate too deep, it retiiins tlie same sliajK- 
tliree-score yeare and ten. But it lius iiu privileged iniiiiii 
agQinst tlio aolveiit it makes. 

" It is tlieii tlie form wiiioli const it iitos llie -self; a'nl it i^ 
tlic elmogiiig, decaying inatt^^r wliicli ' was iiiiiio, in lii.s, ami may 
be slave to tliousunds.' Tlic oi'gniiic iiiaterialB are the property 
of tlie form only Bo long a.'^ it retains them, and no longer — llioy 
are a floating capital. Over the innate easeutial nature of the 
material it has no control. Life am not make brtite luatvriula 
which it nseg live longer tlian that winch it leaves uimsetl, but it. 
has the jmwer of ninking them anew, and building them up into 
a certain shape for the time they are made to last. In short, liE 
rests on the nietnniorpiiosij or renewal of the body ; as this re- 
newal is more thorongli, tlie individual is more jierfect, and ful- 
fills better and more completely tlie duties of its iwsitioti. If it 
stops altogether the body is no longer living. If it partially stops 
the order of normal phenomena is disarranged and case isexitelled 
— there ia a state which we- call 'rfi's-oi-der' or 'tUs-esse.' 

" To speak, therefoi-e, of a 'su|>erabiuidance of life,' or of an 
•exce.ss of vital action,' is a contradiction in terras. There caa 
not be too activea metamorphosis of the ti.isnes into their complete 
form, for the fresher iheii- organic cnnstitnents, the more servicea- 
ble they are, and the longer duration Ihcy have l>efore llient. 
There can not be t(n> close an adherence to that typic4il form 
which it is the business of metamorphosis to keep up, any more 
than there can be too exact an obwliunce tn law ami order. 

"The most active metanmrphosis of the body ]H>ssihle, the high- 
est [lossible development of life in every part, is beai/ih. 

" Tlie complete cessation of mctamorjihosihi is drath. 

" Tlio partial cessation, or the exhibition nl' materials in aniu- 
c<mipleto form, however copious tlicy may In-, is nisSASB. 

" In death the flesh goes oti being deeninposed as during liSe j 
but not being renewed the form is lost entirely. In disease, decora- 
position goes on, lint renewal flags, the incomplete tissues are re- 
tained as [lart of [he imiwi'fect ImmU" — a sort of 'death iu life' — 
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ami are righliy termed by tlie patliolugist 'degenernte.' They tire 
gtriei-atpd, biit not fe-geiieratetl ; tlity uie generated in an inlerior 
mold ul' tonii, 

'■ Take as iin example wliut hapijens sometimes to voluntary 
contractile fiber. We all know tlintif an animal's Itmbs ui-edidv 
employed, the muscles keep np their ehniw and tlicir vigorons 
power of conlractionj their flesh is of a rich, bright red color 
when the animal is fully gi-own,and is fiini and elastic. Examine 
it under a micrascope, and you find it made up of even parallel 
fibers, each fiber seeming to beejignived over with delicate, equi- 
distant cross- markings, like a meaanring-tajw very minutely divi- 
ded. The more the muscle has been used in a well- nourished 
frame, the raoi-e closely it conforms to the typical specimen of the 
physiologist : 

'ITso. uie ia life; and he moat truly livea 



" But snpiK>sc this mnscrilnr fiber lias been uuworked — suppose 
it is in the bicejis of au Indian fakir, wl.o has fastened his arm 
upright till it has become motionless, or in the gluteus of a sol- 
*lier's amputated leg, or the calf of q Chinese belle, or in a para- 
lyzed limb — then the flesh is quite diiferent in aspect ; it is flabby 
and iueiastie.of a pale yellowi.sh hue, and mnkos greasy streaks on 
the knife that cuts it. Sometimes even all the traces of fibres 
have disappeared, and it is convei'led into an unhealthy fat. 
Sometimes you may trace fibers under the uiifi-oscoi>e, but their onl- 
line is bulging and irregular, the cross-markings are wantetl, and 
you sec instead dark, refracting globnics ofoily matter in them, 
In short, the muscle is degenerating into fat, relaining in a great 
nieasnre its shnjw, but losing its sulistanoe. Snch is, by God's 
hifl-, the jwnally of not using His girts for four or five mouths. 

" Sow go back to our first sepulchral illustrations. M. Dever- 
gie found that, in s period lietiveeu four and live months, the 
flesh of a e<jrpse is converted into a substance technically termed 
' adi|>ocere:' an oleaginous snbstum-c between fat and wax — :iii 
artifieial fi\(, the i-esnlt of cheniieal decon]|K.silion. What is this 
but precisely that which hap])ciis to the di.^uscd muscles in tlit! 
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cases quoted? At the Morgue a continuous stream of « 
washed awsiy the fetkl gases from the subject of M. Devergie'a 
observations, and in the living body destnictive mctamorpliosia 
and excretion remove the more directly noxious jmrticlfs; is 
both tliei-e remains the same oleaginous i-esiduum. 

" The instance cliosen of diseased strnoture was purposely an 
extreme one; but even tliere a very high degree of (lartial tlejith 
was seen not to l)e inconsistent with liie. A leas degree is not 
inconsistent even with active usefulness. Look at many a man 
whom his physician knows to have a weak or slightly dilated 
heart; he goes on with his profession, mixes in society, enjoj-* 
his quiet pleasures, and may even insure his life by puyiug ao 
extra premium. Yet if an accident at any time should cut him 
off suddenly, the muscular tissue of the heart will be found ]«le 
and soft, while under the microscope the fibers are seen deficient 
in clear outline uud in cross -markings, and exhibit here nnd there 
minute si>ecks of that fatty degeneration which was so conspicu- 
ous to the naked eye in M. Devergie's subjects and in the com- 
pletely palsied limb. The more dilated and the more weak llie 
heart, the more wiile-spread is this degeneration. Yet enough 
of active strnctui-e is left to carry on the work of the heart, aiiJ 
perhaps to prolong life to its allotted three-score years and ten. 

"A close copy of the pathological process may l»c made by 
soaking a piece of muscle, say from a healthy sheep's heart, in 
a running stream, in weak spirits and water, or in nitric acid and 
water, for a few weeks, wheu sections made from time to time 
will exhibit the several stages of fatty degeneration, from the 
minute specks in the scarcely-altered muscle up to complete oon- 
versiou into adipocere. 

" Kemark in these cases of fatty degeneration or decay, that 
the substance which replaces the highly organized animal matter 
is not utterly inorganic. It is le.-is organized and less organieahle, 
but still capable of being called alive. Of our living bodi*^ felt 
is a part, and a necessary ])urt ; but still it is not capable of ]ier- 
forming the highly vital duties of muscle, of being as thoroughly 
alive. Di>genera[ed produuts, thercfoi-c, so long as they form port 
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of the body, may atill be xaid to be alive, but teta alive than tlie 
iiornial tissues they rci)Ia<;e ; and ilcgeiierufe growth may be justly 
deM^rihed us 'diiuinished liTe,' or, iii the words I lately iiaed, 
']inrtial death,' Doge iiemt ion, in short, is a more or leM relapse 
Jnto a lower and lower form of or>raiiie life, and exhibits itself, 
thererorp, in a variety of grades I'.ntl iimounts. Occurring in va- 
rious parts, it oeeasiniis three-c[iiarlerfi of the chronic illnesses 
which give work to the physician. 

" Let it be well nnderstnod that these half-living tissues are by 
no mcinifi necessarily lessened in size. A liattered and renovated 
vessel is ofieii mnch bnlkier than a strong new one ; and in the 
same way these niider-nonrislicd purts are often enlarged, and so 
have been wrongly Bnp|K>sed lo be over-noiiri>ibed. They often 
jittain a most eunibersome weight aiul bigness, without really con- 
taining tissne enough to do their work. They become in truth 
a Ibreign substance. Sometimes they aeipiire what seems like a 
jiarasitic life, and grow as if in(1epeni.1ent of the body which they 
inhabit. Then you justly look U|K)n them with a peculiarly nn- 
favoriible eye, and call tlicni by the e|)ithet ' malignant.' 

Cancer is the best known example to quote; and you who have 
watehcil its deadly (inicUness <)f growth are, [lorhaps, wondering 
tliat it should Iw put forth as an instance nf lessened vitality. 
But watch furlherwith the mind, and not witli tlie eye only; you 
wilt sec that the abnormal tissue never gains the higher charac- 
teristics of life, never puts on the fonii of the part invaded, nor 
j>erform9 its duties. Moreover, that lialf-life, so easily ac(]uired 
and 80 ensily multiplied, i= also easily lost. The very tendency 
to die and to ulcerate is one of the chief dangere in which cancer 
puts your patient. 

" But we are now driven to seek our illustrations among these 
drendful sorrows <if our kind, when we can find tliem in less 
painftil Bcenes, Every one connects cancer and degeneration with 
death ; but jwrhaps it is not quite aneh a familiar idea to sec jiiir- 
tial death in & cold in the head or relaxed throat. However 
much yon may smile at the notion, it is a true one, and I should 
advise your faking tlie next chance which a catarrh gives you of 



8ceiiig the truth in all it* WuriDgs. It is almost worth vhileta 
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catch one on puriwse, so 

your smile may become a gmve ami tlionglitful one, wlie 
reflect on tlie miseries of lile ; when you think that the slight in- 
convenience you are hearing is of tlie tnunte nature as tliiit whiHi 
divorces soul aud body, a distant and indistinct foi-etastti uf that 
dread cup which we must all one day draiu. 

"Look at our catarrhal thioat in a mirror — what do you sec? 
The snrface red, puffy, and with the conii»oneut parts, such aa 
the uvula, enlarged. Tliei-e is also poured out a quantity of alimy 
material, which you will know by the name of mucus. At firei 
you may be disposed to cry, ' Surely here is an active biisnii;«» 
going on; every thing seems much more lively tlinn usual ; Ufo 
ia increased, not diniinishe<l,' Not so fast — examine in a micro- 
scope a little of this mucus, and you will find it made up of mi- 
nute balls of transparent jelly, with a granular asjiect, techni- 
cally called 'exudation globules,' ' mucous globules,' and 'pus 
globules,' floating quite free, and ix>lling over and over, without 
any tendency U) adhere together. Are these bodies a new crea- 
tion, something which an inflamed membrane can piwluce, while 
a healthy one lacks the jwwer? Are they evidences of an addi- 
tional life-force? By no means, for they have been identified 
with those elementary forms of nascent life by which all organic 
matters grow ; they ai-e young cells, or rather nuclei. They ore 
the form assumefl by all liquid living material, which, under the 
infiuence of life, is being transformed into a solid ; they are sa 
iufaot tissue st^^ugled in its birth. Instead of uniting into a 
continuous web to clothe with epithelium the surface of the mem- 
biTine, they float off, helpless from deficient vitality. The busi- 
ness of mucous membranes is to be covered with epithelium, not 
to throw off mucus ; and wlicn they ai-e doiufi the latter, they arc 
BO far forth in a state of diminisheii life. 

" But you may ask, what is that redness and that throbbing of 
the inflamed jwirt? Do tlicy not show an increased circulation 
of the vital fluid, and therefore increased life? Quite the con- 
trary, for the membrane is red because its blood -vesisels are re- 
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laxed and dilated from loss of vital elasticity ; tlie blood sticks 
ill tlieiii as water in u bulged {iii>c ; iind the arteries, pi-e^sed 
uixiii from behind by tlie lieart, llii'ub beeause the obstnictiuii 
im{>cdes their action. 

" ' But the jiuin — does not that sbow that the vital power of 
sensibility is increased? I can not, in general, fee! that I have 
got a throat, and now I am reminded most disagreeably of the 
facL' No; pain does not indicate nu increase of projier sensi- 
bility ; in this case it is associated with a very marked decrease. 
During your catarrh the lining membrane of the fauces loses its 
delicate appreciation of flavors — every thing is equally nasty, 
nnlees there is a pungency in it too jwwerful to be pleasant to 
the healthy taste. And it is wanting also in common sensibility : 
for it does not distinguish the shape or size of morsels swallowed. 
all of which feel equally large and awkward. 

" Or you may get a whitlow on your finger, or a boil, and 
study how the nai) is stayed in its growth, and the skin is killed, 
while the materials intended to renew them are checked in their 
development, and go to be de]>ositcd as jins, a concentrated form 
of half-vitalized flnid, very similar in every resi)eet to mucus. 
And, like your cataiThal throat, your inflamed finger-tip is want- 
ing in sensibility ; try it, and you will find for any delicate worR, 
such as feeling the fine lines of a copper-plate, or the flaws in a 
polished surface, it fails in its duty. Fain, in short, is the brother 
of death ; a {>ainfid part is never performing its whole vital func- 
tions — it is partially defunct. 

" The same partial death, which hns been hitherto described as 
constituting the various diseased states of the solid structuri's of 
the body, may also attack the fluids ; and in thorn, as in the solids, 
it may show itself either as a destrnctive relajise into a less or- 
ganic life, or as an arrest of development. The ]io)son of fever, 
for example, destroys and renders useless as nutriment some con- 
atititents of the blood ; the insufficient bloml is circulated to a 
parts of the body, aiusing, not local pain, but general vuilaise by 
its deficient vilality. The half-poisoued tissues allow the jmisoned 
material to ooze tliruujrh them, cansing diiirrha'iis. hemorrhages. 
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IHirjiic blolclies ou the skin, iiiul a general staiutiig of tlie v\ 
btxiy of a dusky line. If tlie iinuiitHy of lilotxl (H>it>«iin?d 
mmleratc, it can be siwretl; it is I'urrieJ off |jrudunliy hy vwre- 
tioiis, ami its plate is filled up by new blond. But if tin- rare 
<?nse liapiieus of so muph being ]>uisoni>d at onee llint too liHln 
remains to curry on llie business of tlic body, tlieii dcatb ocnire 
by sndden sliock ; or if tliei-e be an insnffieiont supply of mfite- 
riid to take the plaw? of tlie blood, tlie vitality wanes nway nmrc 
slowly. And as its lass oceurs more slowly, some one jtai-t more 
than another is iisnally affected; there is inflamraution — that is, 
local death — of the digestive viscera, or of the Iniigs, or of the 
brain, and the patient's dis»'ase is allotted by name to tluit last 
- clause. And thus in ft'ver, the blood relajiscs into a less organic 
form through its vitality Iwing destroyed by a morbid )>oison. 

"I^et us next look for an instance of imjwrfect ltf« in the 
blood occasioned by an-est of di^vclopruent. Yon are »11 prolia- 
biy familiar with the eiimnion condition we cull anicniia. The 
word literally means ' blood lessncs»,' but in reality relates rather 
to deficient quality than deficient quantity. Tbe circulating fluid 
oun not but fill tbe closed vesselfi, bnt it is wanting in the most 
highly organised, the most irnly living, of its eonstitnents. It U 
pale from the diminished numbers of tliosc floating red globni.s 
which give its florid line. The capital of red globules is by fur 
the most imjmrtant imrtlon of the blood ; so mneh so, that it may 
be taken as a direct measnro of coriwreal and mental vigor ; a 
man has a larger proportion than u woman, a stmng man than n 
weak man, an adult more than a youth or an elder, a patient iiftir 
recovery more than during liis siehness of whatever kind, a horst 
iivhigh condition more thati when brongbt from grass. Spite of 
ita importance, wc find to onr snrprise that Ibis floating capital 
may be largely encroached n[)on without bankruptcy. Kor ex- 
ample. Dr. Andral lias anslyzed the blood of a initientwith ane- 
mia, where the blood -glob nles amounted to less than 39 parts in 
1,000, whereas their natural proportion should be at least 120 
parts in 1,000. More than two-thiids of this constltnent were 
missing! Yet the patient was living, and very likely quite re- 



covered in tlie eml if rational trentiiieiit was adopted. Now, in 
aiiixmia llierc is not funnd :uiydi'gciiei'cite<1(tevitiilized atibstance; 
tlie mining glulmlcs hnvn nut i-elnpsed into a lower life, iso that 
tlieir ruins slioidd constitute a foreign matter ; tliere is no deliris 
in any qmintity lit all proiwrtioiicd to llic deficient globules ; tliey 
liavc lieeu need np in the regular way, aud have supplied inate- 
riul.s for tlie titHues, as they are nmulted off from day to diiy ; 
ivhik' ut tlie sanietiiue there lias bt-oii a want of renewal, an 
arrest of that continuous duvflopint'uf uf blood, whifh ts neces- 
sary to complete life. 

" Pure aniemia lias been s[>oken of; bnt, as might have been 
expected, tliis defective snpply of llie materials of growth much 
weakens the vitality of many of the manufaetnring ami excret- 
ing visct>rii ; for iheir muchinciy needs continual repair, as much 
as any part of the volnutaiy apparatus. Hence, in eases of aiwe-: 
mia wc oflen find ihat the liver is not so lively as it should be, 
and some of the wilor it ought to get rid of stays in the circula- 
tion, <ir exudes and chronically staiiiH the skin of a bilions line. 
Or i)erhapa the kidneys do only half work, and the nrea which 
they itnght to drain off is retained, cuusiug very serious deraugc- 
utent of litMdCh. Thus there is a mixed pathology in these eases, 
a combination of arrested life with a relajwe iiilo a lower life ; the 
life of the sijecially-affected organ is dimiuislicd, aud it leaves be- 
hind ill the system substances of inrerior vitality which lU ino- 
jier business is to excrete or «e|Mirate. 

" Or again, ansemia may so lower the creative powtr oC the 
blood, that instead of the body being built of elastic and highly 
vita]ize<l fibrin, it has to pnt up with a cheesy, brittle substance 
calWI tubercle. This is jnst the sort of fi-aiid a rascally contractor 
commits when he lays ycuir floors on half seasoned timbers. Your 

I house is destroyed by dry-rot ; and tlie lungs in which tubercle 
has been substituted for healthy connective tissue gradually sof- 
ten and break up. Tlieraost eflectnal remedy in both instances 
IB to look aflcr the builders, to seciu-e the honesty of the one and 

I the vitality of the other as far as xiosslble. 
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"When tlie various acculeutal eircunistaiices of our daily halnts 
dU[>ose various parts of the body tooveu the few eleiueutarj- forms 
of disease which I liave oie^tioiied here, a great variety of abuor- 
nial phenomena may be produced. Our body in a harp of so 
mnuv strings, that all sorts of discords may rise out of its oata- 
biiiations. These discords have received much atteotion frou 
minds with ata.<^te foroi-der ; they have Ijeeu classified iiilogronpe: 
and if, unfortunately, the orderly mind was afflicted with a theorj, 
sadly have facts sometimes sufTeretl by the Procrustean bed of a 
uosologj', into which they have l»eeu forced. On the whole the 
nosologista (.V'»»iiio/'o( — jteople who talk about diseases) have been 
convenient, for their uomenclatnre often helps us to describe in 
one word what otherwise would waut a parenthesis. But they 
liUve been a convenient evil, and their labors have had this Iwd 
result : they have attributed a positive existence to that which in 
reality is a negation. 'A disease' under this manipulation, instead 
of being a mode in wliicli life is deficient, l>ecomes an actual mo- 
tive |X)wer; the giving it a generic and s[)ecilic name links it in 
our minds with the subjects of a naturalist's studies, and we get 
to clothe it in individual characteristics, and to assign to it indi- 
vidual actions. The consequences in science have been most £ital 
to true progress. It has had upon the art of medicine just the 
effect that would be wrought njwn optics by regarding a shadow- 
as a material object instead of an absence of light, ujKin phrsics 
in general by accounting cold instead of heat as the active agent. 

" I am glad to say less practical harm than might have b€«n 
feared has l>cen done hy these false notious. In the first place 
man's body is tougher than usually thought, and will stand a 
great deal of wrong treatment; ami, secondly, exiiefieiice has. 
somewhat checked the Ix^ld baud of a relentless adhesion to theory-. 
Still, it can liardiv lie doubttnl that the increased chance of ctm 
under pnifeHstonal treatment has not been sn ranch as might have 
been exi>ectcd fn>m the advance of general knowlwlge. 

" Of late medical art, as far a*" practice is concerned, has been 
turning over n new leaf; nosologists are of le^ repute, and at 
last, under llic intliieuce nf cumnion senile, attciiti'>t) seems dt- 
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3 the niaiiitenance of" lill; in tlie body more tbaii ' 
e.\pitlMuii lit' ileuth ouf uf it. Siicli is ttio ttiiL- |>iTiK:liLii<r to tlio 
sober raiiid of tbt new iiKidef of treatment wliicli, witboiil lalluig 
iu with tlie dugitius of any ))ai'ticii1iar 'pathy,' huve yet been si- 
lently adopted by the ruliouiil &dliL'i-ei)t!^ of euoh witliiii the last 
few yeare. I may instance the can' bestfiwcd iipim the iselecliiin 
of alimentiiry siibstuiices ; the ime of walfr, tif oxygen, of iniii, 
of aiiiinnl oils, of cliloriiie, of uodn in doses more like food than 
a dnig, of lactic nnd othci' orjiiinie noids, of salts of phosiihoriis 
and lime, of siilpbiii', ainnionia, bile, jio^isin, and scvcial other 
agents established by connnoii cinistrnt wilhont being Bitggestcd 
by any provione tlieory of theiii|)t'iititM, or tiiiditionul rnles of the 
medical art. ThcRG ai-e constitncnl!^ nf tlie iininial frame, and 
are administered and trnsted as to filling n]> an obvious void. 

" If (>xj>erience lias tunglit us to reform onr practice, should 
it not teaeb ns to r fui 1 1 o i tl eorj too ? thit so the partial ad- 
vantages which ha c I ee 1 gi I e 1 ni gl t l>ecoi a nnivcrsal, and 
our words and acts n gl t cease to lie 1 in o ous. 

" I began this kcturc 1 \ I ke i t g the 1 1 mil body to a build- 
ing constructed of [^risii bio nateriaU ^l cl need continuous 
renewal to maintain tlie nsefulnessof tlic strncture. To keep up 
the simile, the i>ermaneut arcliitect is the intlwelbng life, and he 
btst performs his duty, not by fits nnd starus of work, but by ever- 
watchfiil industry. He should lie every moment removing de- 
caying materials from the walls and working machinery, to be 
carte<I away at convenient jieriods, and he should be every mo- 
ment supplying tlieir place by fresh. Thus there are two depart- 
ments carried on simnltaneonsly — tlie 'destructive' and the 'con- 
Btructlve;' and utx>n tlieir liarmony nnd completeness de]iend the 
perfection of life which we call health. Both are necessary ; and 
the deficiency of either or both, or tlie pre]>onderan(!e of one over 
tlie other in various parts, or tlieir deficiency in one 
other ]iarts remain active, constitutes a doiieieii 
disease. 

" This deficiency the physician is called upon to 
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cognize that it is n tleficiency, ami act iii>on tlip recognition, 
must look at his plianiiaeopo'ia willi tliis tliouglit coiistrtiilly pn- 
sent before Iiim, witli an eve to tlif nltinuile Ijuiietit of tlie jiativnt, 
to a goal beyoml that of the immediate effects. He slioulit niiik« 
his chief thought liow eai-h of tlie re-ugfiits fiii[)loye(i will Himlly 
touch Viii'i whether they am ealfuluted to add to or diDiiiiisb 
the vital fiiiictioiis, to add to or diniiiiitili the vitalimHl siilH^aiico 
of which his )Kitieiit is made — wiiethcr b* temporarily diniiindi- 
iiig the function or substance lie may not remove an ini)M'<linient 
to theit balanced actions, so as to lead to a final increii!^!.' — nr 
whether tliis artJIichd diminution of fnnctions or substance may 
not beconia pfrmiimmt, and inflict |)ermunent injury ou bis {la- 
tient. This final goal of lifi- renewal must be consciously or Hw- 
cousciously in the heart of tlie physician, or in the heart of his 
guides.; otherwise I am sure he contributes more to the ill healtb 
than to the good health of mnnkind." 

305. This subject of the '" renewal of life " is, as Dr. Cltamben 
states, one of the most im|K>rluut studies of the physiciau. lu 
the coutiuued renewal of lis,sue we have renewal of life; if this 
is active we have active life ; if it is slow w« have a sluggish 
life; and if it ceases we have death. This bns been di^ussF*! to 
some extent under the bead of degeneration, but we will lo* 
nothing by thinlting of it ngain. In many cases of disease we 
find the person with an ohl and feeble iiody, M'hich, In conseijnencft 
of slow and iui|>erfect i-enewul, is not able to perform the Oinc- 
tions of a bwiy. We recognize it by the sluggish movement, 
want of functional activity, and the ill-filting tissues wbieb seem 
to bang upon the skeleton. What !» lu be done in sneh n. case, 
to establish normal life? Certainly there is uo other way than 
to grow a new and better liody. 

306. Ill some diseases, of wbtcli 'syphilis might be iiiiiiicd as 
an example, we fiiul this slow and jntor renewal of life, ibe tissues 
being syphilized,and to lliis extent impaired. How is this sv)ih- 
ilizetl body to be made lieallJiy? Certainly hv washing it nimy 
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ibrough the excretions, am! building a now and better body in 
ita jdace. 

307. Hure is a. feebk' oi'gmi which will not do its work, uo 
matter how much we stimulate and urge it hy drugt^, and when 
we come to think of it, we realize that here also is an old and feeble 
tissne that can not do good work. It may be a brain, a stomach, 
a liver, 11 heart, lungs, or an intestinal canal ; the principle is 
the same — ohi tissue can not do good work, and therefore if good 
work is to be done, a new oi-gan must be made under better con- 
ditions, and re-made from four months to four moutlis, until we 
have one that has full ea]>acity for the work. 

368. Let us start at the commencement nnd think it over. 
What are the conditions necessary for ihe renewal of life ? Good 
light, good air, right exeitise, gooti food, good digestion, good 
blood-making, a good circulation, good cell-making. These are 
the factors of the new body or organ that is Ijeing made, but the 
ground must be cleared for it, and the old body removed, and 
this requires a second series of eunditions, .which are — good 
breaking down of old tissue, absorption into [he current of blood, 
oxygenation and burning of tlie carljon, retrograde metamorpho- 
sis to fit the nitfogeuized material for excretion, and lastly an 
active condition of the excretory organs to remove the nitrogen- 
ized waste. 

3C9. Add to these, that the botly must be m&iutained nt a right 
tempemture, and electrical condition, and that we mnst have all 
these functions co-ordinated by a normal innervation, and we 
have the subject pretty clearly before us. 

370, If now wc think of remedies to facilitate the renewal of 
life, those will be first sugge.stod that facilitate the removal of the 
old body. Wc have a group of remedies like acetate of potash, 
the iodides, and some vegetable remedies, that break down old 
tissue, and facilitate retrograde metamorphosis. Then we have 
others which, with well regulated exercise, facilitate combustion, 
I and the removal of carbonaceous waste. Theu comes the first 
Li^oup of conditions, for which we have a series of remedies took- 
I ing after fjcmd ili^'estion, blood-making, etc. 




CHAPTER V. 



THE BLOOD. 

371. The study of that cuiu|»lex fluid, the blood, is one of the 
most imiKtrtaiit iti medicine, an it not oiily supplies the material 
for the growtli and rei>air of tissue, but is also the elianitel tliroiigh 
which the waste of tissne is removed. Penetrating every jrart of 
the body, and coming into contact with the most miiinte part 
through capillary distribntiun, all part.s arc infliientied by its con- 
dition. 

372. The blood has a distinctive vitulity inhLTcnt in itself, by 
which it appropriates the material furnished by digestion, and 
forma it after its own similitude. We olwerve, likewise, that it 
is extremely sensitive to impressions, having a form that is easily 
influenced, and were it not that it is so thoroughly protected 
by its enclosure, it M'ould not bo jnissihle for it to retain such 
form as adapts it to the purposes of the body. 

37.1. This susceptibility to change is strongly insisted oil by 
Liebig. He siiys: " The blood is not an organ which is formed, 
but an organ in the act of formation ; indeed, it is tlio sum of all 
the organs which are Iteing formed. The chemical force nnd 
vital principle which hold each other in such ]>erfeet equilibriucD] 
tliat every disturbance, however trifling, or from whatever caii«e 
it may proceed, effects a change in the blood. This liquid pos- 
sesses so little i)ermancnee that it can not be removed from the 
body without immediately siitfering a change, and can not come in 
coiititct ivilli anv organ in tl\e body witUcivtt j'icldlng to its attrao- 



tiou. The slightest uctiou of a chemical agent upon the bloud 
exemsea an injurious influence ; evfii the momentary coutact with 
the air in the Uings, althongh etTected thron^h the mcilinm of 
peWn and membranee, alters the color and otiicr r[ualitie8 of the 
blood. Every chemical action propagates itself through the mass 
of the blood ; for example, the active chemical condition of the 
constituents of a body undergoing deconnK>sition, fermentation, 
putrefaction, ordecny, disturbs the equilibrium between the chem- 
ical force and vital principle in the cii-culating Hnid. Numerous 
modifications in the composition and conditions of thecompounds 
produced fmra the elements of tiie blood, result from the con- 
flict of the vital force with the chemical affinity, in their inces- 
sant endeavors to overcome one another." 

374, Studying the blood as a whale, we may consider it in the 
following relations: 1st, as an organ to adapt the material fur- 
nished by digestion to the purposes uf nutrition ; 2d, as a dejwt 
of supply, and a means of conveyance to all portions of the body ; 
3d, as a vehicle ibr conveyance of oxygen, and probably as the 
place where tlie combnstive process principally goes on ; 4th, as 
a vehicle for the removal of the waste of tissue, and in which 
those changes are effected that fit the material for excretion ; 5th, 
as a vital stimulant of all parts, being the store-house for the ex- 
cess of vital or formative force (?) 

375. The blood making function is necessarily one of the most 
important in the economy, and must be jierfectly jierformed if 
the body remains healthy- Observers have been at a loss to de- 
termine what part of the organism iHrformed the blood-making 
function, ami there has been much discussion in regard to it, I 
believe it is now admitted that, while aid is rendered by the mes- 
enteric glands, and probably the s^ileen and liver, the blood is 
itself the blood-making organ, Tlii.s would be in proper analogy 
with other processes — a muscle repmdnces itself by power inher- 
ent in itself, so does the brain, secreting structure, connective 
structure, etc., and why should the blood, which possesses a dis- 
tinct organism, Iw an exception to this rule? All the facts of 
observnfion in tlie ficaJlhy and discasetl state go \.q y"''^'^^ ^''^ 
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view, and until facts Are discovered wliicli coiifli 
hove to be L i lt.retl correet. 

376. 11 ft I iK>rt ons uf tbe food absorbed hv the veins of 
the stoma h an I tent lul eanal are jmssed into the jxjrtal i 
Itttion, wl cl a aga livided into capillaries in tlie liver, and 
the new m tei al i tl ns l>Tonght into intimate relations n'itU 
this large organ. If we examine the liver in its relation to fuetal 
life, and its proportionate gi;;e and work in the niatnre animal, I 
think we eati not doubt that it is a blood-making organ. So too 
we find tbe evidence in its jHithulogical conditions, for stiuetnral 
lesions of the liver always work a wrong of blu^id-making. 

377. The mesenteric glands receive the entire current of chyle 
absorbed bv the liieteals, anil here the new material is brought 
into the closest relation with the circulating blood. Ou the 
side next the intestinal canal the lacteal vessels contain chyle, 
whilst on the side next the heart they contain lymph — the change 
being from chyle to a finely organized bioplasm, fitted for lli^ 
uses of the body. If there is disease of the niesenterie lynip- 
atics, the blood suffers, and the material is sometimes so imper- 
fect that it cannot be formed into good tissuse. This we also 

,note in all wrongs of the general lymphatic system, which most 
certainly furnishes the germs of organized blood. If these me- 
senteric glands are so diseased that the chyle can not be passed 
through them, the person dies of mai'asmns. 

378. What cii-cumstanoes favor the blood-making fiinptiun? 
The principal conditions are three, all of which are necessary to 
its projier production ; they are these: («) that the blood itself 
shall have good vitality, formative power; (!>) that the processes 
of digestion shall have furnished a material capable of formitig 
blood ; (c) that tbe blood shall l>c free from noxious agents, esjie- 
cially the waste of tissue, or material undergoing deoomjxisitiou. 
It will be noticed that these circumstances are to a considcmble 
extent under our control, and while we nniy correctly estimate 
tlie lesions of the blood by understanding the conditions of its 
prodnctiou, we may also obtain deUuite ideas of the means neces- 

aorv to correct its lesions. 
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379. The vit-ality of llie l>Iooil,or informative jwwpr, is Htrong 
juat ill jmiportioii lo its iictivlty, !. c, tlie ni|)i(lity witli which the 
blooil is veiicwt'd. This we Imve licix'tofore !*eii to he an abso- 
lute law ill tlie (levelopment of all partH of tlie bodv. An active 
iiiitritioii of texture, and a vigorous circulation, are ihc elements 
of nipid and good blood-making. If tiiei-e is deficiency in thi' 
blood-making power, we increase it by tlie use of bitter touits, 
iron, and other restoratives, and a good nutritious diet, ivitli gen- 
eral exercise to create a demand for nutrient material, 

380. A normal condition of the digestive organs Is essential to 
the formation of good blood, as derangement of these organs is 
very frequently the cause of jioor blood. It is not only essential 

I tbat a proper supply of good food bp taken, but that this be 
I divested of all previous organic forms, fiir unlegs it is iu this 
I formless condition (jilairmn) it can not gain entmncc into the 
 blood-vessels. And it is also cssentiid that in this process of dis- 
I rnplion, no chemical change should be allowed to progress that 
i would lower the character of the material as being suited for or- 
I ganic forms. 

381. There is one fact that impresses itself upon tlie mind 

f liere, and that is that the hnniati body is incapable of using any • 

I material that has not, by previous vital action, been brought into 

such state that it can be molded into cell-structnres. It must, 

therefore, have been formetl from the inorganic elements by the 

plants which pos.sess this power, and from which man reeeives it 

■^directly, or by the iuter[>osition of other animals. If there is 

e sligbteet disruption or breaking down iu the constitution of 

a elements, it can not be used iu I le human body. Tins subject 

elved a jiartial esaminatioii when we were considering food 

1 reference to nutrition. 

. The third requirement, " that the blood shall be free from 

i|ioxious agents, esjwcially the waste of tissue," is fully as imixir- 

s either of the otliers. The action of effete matter upon 

Jic forming blood is always to lower its vitality, and occasionally 

8 inflneucc is so marked in this dii-eetiou as almost to avvcst iW 

TTIiere such material ia pveseut \w VVtXAQu^, 
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we find tlint the most ceitniii hil-uhb of getting goml blood is t« 
employ audi remedies as will cliange llie effete matter into urea, 
and [ii'omote its elimination by the way oi' titc kidneys. 

383. Aa a depot of supply and a means bf conctynnce to tlie 
tissues, it serves a second imj)oi'tunt piiriiowe. Regui'dtrig tliis, 
we will he careful that nothing gains eiitruuce into or remains in 
the hlood that will impair tlie sloi-e of nutritious materiul. We 
have here a second i-eatfon fur active excretion. An a means of 
couveyance, the blood conveys this necessary material for tlie 
supply of all, even the most minute parts of the body, and as wc 
have ulready seen while examining the fnuetiuu of nutrition, it is 
one of tlie most important conditions of tluit fnnctiou, A regu- 
lar and equal circulutiini of blooil is not only necessary to bring 
it within reach of the tissues, but is absolutely indi8)>onsabIc to 
the life of the blood. Sfam's of blood always impairs tlie vitality 
of this fluid, and we will iiot be far out> of the way, if we say 
that this impiiirment will be almost in direct ratio with such 
im{)ediment to it.s movement. 

384. We have many examples of this, and I do not now re- 
call a single exception. Every one has witnessed the lesions of 

, the blood following the slight congestions of the uterus in anicn- 
orrhrea; sometimes they are very marked. A protracted chill 
with congestion always impaii's the blood. While in the severer 
congestive fevers the vitality of the blood issometimes wholly de- 
stroyed during the stasis of blood in the cold stage. I have es- 
amiued it twice in such cases, and found that it had lost the pro- 
jierty of coagulation, of change of color u|win exposure looxygeil, 
and the mieroscoiie sliowcd the globules iu pi-ocess of breaking 
down, 

38.5. At a vfhiefc for tlif conrcgunec of oxyi/ni the blood jHrfoniis 
one of the mo'it important functions of the body, one which can 
not Iw arrested for a moment without endangering life. Though 
the entire blood is a carricrj yet the red globules are the princi- 
])fll vehicles, and wc will oonsider this fnucllou fully when we 
examine the history of these. I think it is pretty evident llint 
the eombusiive process taUes place jirineipally in the-blood; 



tlinl Ilea* is libunud iu it, ;iiu] liy it I'oriveycd to nil parts of the 
biiily. Vi'c Imvu liL'i'i' one iimn; iraeon Suv an etiiial oii-ciilalion of 
liloijil to iitlil to iiiiiiiy others wo liave alrejuh- nwei^eil. If 
vital nctiohs rwjiiirc a certain (k-liiiite iinioiint of lieut, never vary- 
ing more tlinu a (Icgrec or two ^villioiit tlieir arrest, the iniiHii-- 
taiire of an ei]ital distribution of lilnod (llieiiee lii^'iit) can not bo 
overeiiti mated. It is tlic cnstum of siinie to laugh at the direction, 
to cqunHze the circniaihn, hut where the laiiyh properly comes in 
I am nnable to see, as an equal eii-onlatiun is nut only important 
bnt the means for attaining it are Jn (.-ummon ose. This [Miut 
may be rendered more distinct by an ilbistrntion. In the latter 
-stage of continned fever, when the vitality is nuich depressed, 
there is tendency to coldness of tlicestreinilies, neeessarily enfee- 
bled eiivnlation in them, and in exact ratio to this a stasis of blood 
in internal organs. Sometimes the life of the patient will depend 
n))On eqiialUaiion of the circulation ; by the use of stimulants, 
friction, and warmth, we return the circulation to the extremities, 
niui by this means remove the internal congestion, I have seen 
more than one case in which the difference between life and death 
was the difference between wariu ami cold extremities, 

38fi. As a vehicle /or the removal of the waste of tissve the func- 
tion of the blood is im})ortant, and we are anxious that it i>erform 
this function witli dne celerity, otherwise it would become a deiiot 
W4civ such material to the gi-eat detriment of the Iwdy. The only 
I control we have over this function is, to see that the blood cir- 
I onlates freely, neither too fast or too sluggisli, and that it isfrcdy 
lpasse<l through the excreting organs. The failure as a carrier of 
I'Va^le will more fref|iiently follow an imperfection of the circula- 
I tiou in the sjieciiil excretory organs than iu the system at large. 
387. The procrm hif 'rliichfhe icaifte is fitted for excretion uiidoiibt- 
idly takes place in the blood, and is of much importance. We 
iannot tell nccni-ately the stei»siii this retrograde metamorphosis, 
t we have sntlicient examples of its derangement iu rhenma- 
in, in pliosphiinii, oxyluria, etc., and jnore obscurely in fevers 
lud iudammatious. These processes cau be aceelei-ated by reme- 
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dies, and we find their use important in all diseases tn which the' 
hlotid is loaded with wiiste. 

388. There is no doubt that tiit hkioJ act(^ as a vital slirmtlaiit 
to alt parts, but to wliat it o(vea this in-o|wi'ty ia not easily decided. 
It is elairaed by some that it is the oxygen it conveys, and this 
view is strengtiieiied by the fact that this stimulant ii> in propor- 
tion to the red globules, and when these are deficient thei-e is de- 
ficient stimulation. Others claim that it is dependent upon the 
nutritive material it supplies the tissues, as it goes its ceaseless 
rounds. I think it evident that it possesses the property from 
both of these, and in addition, from being a stote-honse of heat, 
electricity (?), and of formative force. I have suppowd a surplus 
of tbrmative or vital force as a connecting link between all [arts 
of the body. We have seen that the blood employs such force for 
the common welfare in organizing and fitting the material for the 
nutritive processes, and any excess there might be in the body 
would naturally reside in the blood, which is common to all. 



THE CONSTITUEXTS OF THE BLOOD. 

389. The fii-st and most evident division of the blood is into 
two parts, the one possessing an evident organization, the other 
being without organization. The fii-st consists of the red and 
oolarlesK corpusclea, which, when moist — i.e., containing their 
natural amount of water — form five hundred and twelve jiarts; 
the second, the liquor sntiff^iiniity a coni|>ound fluid, being four 
hundi-ed and eighty-eight parts. Rewillect that in this division 
the corpnscles retain their normal volume of water, and are in 
the condition in which they circulate in the blood-vessels. 
. Ujjon close ana]3'8i8 the blood is fonud to have the following 
constitution : — 



roNSTlTVKSTS OF THE BLOOD. 
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3E(0. Wo will consider these elenioiils in the following order, 
fliiJ as iiorninlly existing in tlie pro )K)1' lions imnied : Red eor- 
pii&clos, 131 |)Ui't.s; ulbiimen, 70 iMiits; fibrin, 2J parts; futs, 1^ 
jisrls ; salt.-, (J piirts ; excTota, .5J parts ; water, 783? parts. 

UF.n ami'VscLFS. 

391. Tliero is siill wmu' doiiht regarding the eonstilntlon of 
these Ixidies, and phv.fio legists are not iigreed as regards their 
structure and relation to other eel! forniiitioiiH. In early foetal 
life they are splierical, white, and contain a difilinct nnc'eus ; after 

liis they are red, diso-shajwd, and imelealcd ; bnt liy the thini 

lontli they assume the form Ihey art uileiwards to maintain — 

I, disc-shaix'd, bi-concave^and witlioiit a nnelcns. If we trace 

ir development in the inverteb rated animals, we find, firet, 

rse grannie eells, then fine grannie cells ; and when they liave 

ittfliiied their greatest development, they rc?einblc fa-liil bli>od 

dlsof man — the colorless nncleatcd cell. 

392. This tnqniry into the fitrncfuie of the red cortmseles is 
important, that we may determine how they are formed, and to 

stent their relation to the other parts of the organism, 
heretofore we have seen that ceils por-sessing an indei>eiident 
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vitality, and having the jwwer of pro]iagnting their kind, are in- 
variably nuelftiferl, ami that their repiodiictioii is bv divi^iiuu, 
which always commences and pi-occotls from tlie nucleus. We 
iiave here a class of cells that differ from formative and secreting 
cells. The following quotation from Virchow will further illus- 
trate this : — 

"You will hereafter be made acquainted with a series of fids 
in the history of pathological and physiological develoiinient, 
which render it in a high degree probable that the iiuclcu.s plays 
an extremely imiiortaut part within the cell, a part, I will here 
at once remark, less connected with the funetiou and specific office 
of the cell tlian with its maintenance and multiplication as a liv- 
ing part. The specific (in a narrower sense, animal) fuuctiou is 
most distinctly manifested in muscles, nerves, and glaud-cells, 
the ]>eculiar actions of which — contraction, sensation, and secre- 
tion, — appear to be connected in no direct manner with the nu- 
clei. But that, while fnlfiUing all its functions, the element re- 
mains an element, that It is not annihilated nor destroyed by ita 
continual activity — this seems essentially to depend mwn the 
actiou of the nucleus. All those cellular formations which lose 
their nucleus have a transitory existence ; they jwriah, tbey dis- 
appear, they die away or break up. A human blood corpuscle, 
ioT example, is a cell without a nucleus ; it possesses an external 
membrane and red contents ; but herewith the tale of its constitu- 
ents, so far as we can make them out, is told ; and, whatever ha? 
beer, recounted concerning a uuclens in blood-cells, has hat] its 
foundatiou in delusive appearances, which certainly very easilv can 
be, and frequently are, occasioned by the production of little irr^ 
ulurities u[)oii the surface. We should not be able to say, there- 
fore, that blood- corpuscles were cells if we did not know that 
there is u certain [>eriod during which human blood-corpnscles 
also have nuclei — the period, namely, embraced by the fii-st months 
of intra- uterine life. Then circulate also in the body nucleated 
blood-cells, like those seen in frogs, birds, and fish throughout 
the whole of their lives. In manimnlia, however, this is re- 
stricted to a certain jwriod of tu^i^ deiel'ipiiienU ko thai, at .n 
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late stage the red blooii -culls no longer exhibit all the character- 
istic8 of a cell, but h^ve lust nil iiiijHirtaiit eoiistitut'iit lit their 
composition. But we are also tilt iigreetl ujmhi tliis [)oiiit, that 
the blood is one uf those chuiigeable constitueuts of the IxhIv, 
whose cellular elemeuls iwsaess no durability, and with regard to 
which everybody nssiimes tliat they jierish, and are re|ilaced by 
new ones, which In their tnni are doooied to annihilation, and 
every-where (like the utmost celb iu the cuticle, iu which we also 
cau discover no nuclei, as m>ou as they begin to desqnuinaic) have 

' already reached a stage in their development when they no lon- 
ger requii-e that durability iu their uore intimate composition for 
which we mnst regai'd the unc-leus as the guarantee. 

"On the other hand, notwitlistunJing the manifold investiga- 
tions to which the tissnes are at present subjected, we arc ac- 
quainted with no part which gTOiva or multiplies, either in npliy- 
igi^lor patholhgicnl manner, in which nucleated elements 
can not invariably lie demononst rated as the starting jKiints of 
the change, and in which the firat decisive alterations which dis- 
play themselves do not involve the nucleus itself, so thatweoften 
can determine from its condition what would possibly have be- 

; come of the elements," — I'ire/ioic, pp. 36-38. 

393. Development of Blood- C'orpuaelea. — As the red corpuscles 

are not formed by the oixlinary cell-process of division ; and as 

they have not the power to propagate their kind, iiud are not 

ftirmed within the blood — the three imi»ortunt attributes of cell- 

I life — we will ha%"e here an entirely new investigation. We want 

L answers to the questions : Where are these bodies j)rodnced ? and 

|i)iow are they developed? In regarJ to tliis, Vircliow remarks: 



"The whole history of the red blood -corpuscles is still invested 
\ yrlth a mysterious obscurity, inasmuch as no jvositive iufornuition 
B even at the present time been obtained with ifgard \o the 
igin of these elements. We only know this much with oir- 
inty, that a jmrt of the original corpnwnlar L-lcments of the 
I blood proceeds ju!it aa dircelly from I he fiiibryuiiiefonnalive cells 
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of tlie ovum, as all tlie other tissues which IjiiiKl theiiitjulvpM up 
out of them. We kuow, moreover, thnt in the first inoiithii of 
the existence even of the hiitnau embryo, divisions tiiUf jtlaw.' iu 
the cells, whereby an increase in the niinibei' of tlieiu pi-ee«nt, io 
the blood itself, is prodncetl. But alter ihiii time all in obseiiit;, 
and this obscurity indeed eoiresiionds pietty exactly with the pc- 
t'ioil at wliich the corjiuscles in llie blood of luiin and the mam- 
malia cease to exhibit nuclei. Vi^i- can only suy lh:it \vv are 
acijnainted with no fact whatever wliieh 6|K?aks in riivor of a fur- 
ther indc|)endent development, or of a cell-division, in the blond, 
but tliat everything [H)ints to the jirobability of a supply fvova 
without. The only hyiwlbesis which has, in more recent tiin*s, 
been advanced with regaitl to the indc[)endent development of 
the blood-corpuscles in the blood itself.islhat of G. Zimniermauii, 
who assumed tiint there were little vesicles present in the blood, 
which gradually grew by intussusception while circulating \t-itli 
it, and ultimately constituted the real blood -co rpitseles. Now, 
little corpuscles certainly do occur in the blood, only when tliey 
are more accurately examined, a jteeuliarity i-eveala itself which 
is unknown in young embryonic forms, namely, that they- nppow 
an extraoi-dinary degree of resistance to the most different agen- 
cies. In their ordinary state, they are of a beautiful dnrk red, 
the color being very intense, ami frequently very black; if they 
are treated with water or aoids which dissolve the onlinary red 
eorpnsules with ease, is is observed that the little bodies require a 
very much longer time bcfiire they disapjiear. Ujton atlding a 
large quantity of water to a drop' of blood, ihey will be seen tu 
remain for a considerable time after the other corpuscles bav« 
disappeared. This peculiarity aeconis best with what occurs i| 
the changes which take place in the blood, when it is extrara- 
sated, or remains for a long time stagnant within the vessels 
8neh changes undoubtedly lead to a destruction of the corpuscle^ 
BO that in the case of the circulating blood also, the concUuiioii 
may, with great probability, be drawn, that the bodies in question 
are not young forms, engaged in development, but, on the con- 
trary, old oues in the process of decay. I agree, therefore, essen- 
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tially with Karl Heiurich 8cliuUz's view, wlio has desorilwJ 
these liwlifs iimlev llic name of melaiiio (nielniiose) bl owl -corpus- 
cles, anil regards tliein as llie precursors oi' the mouHinr/ nf llse 
Iilood (Bliitniaiiscriing) — iireiKinng for the rciilly cxcrcnicnlilioiis 
I iiuisformatioiis." — Virehow, pp. 258-2(iO. 



;){I4. I Ihiiik there isnn.Imiht l.iit lliiit tlie re.l r-orpus^eles have 
tlieiroriyliilH the lyii.phatk- g hinds, 11= do the ■■olorks,^ eorpiis- 
cles. For we find in ihe lymph jMissing onwni-d to the blood, 
mimeroiis Iwdies Iiraring 11 close resemb lance to the Lloml-cor- 
puseles, Tliongli they have their hirth in the lymphatic glands, 
and from the lymph, yet they attiiiii a nior(> ])erfcet development 
when iiitrodneed Into the blood uf which they are to form a part. 
Virehow seems to arrive at this eonchiaion when lie says : "Lympli 
is the flnid whioh, while it conveys cerlaiii substances to the 
blood, which c<'me from the tissues, at the same lime brings along 
with it the corpuscular elements out of which the blood-cells eon- 
tinually recniit their iinmliers." Bennet states that as the chyle 
progress' 1 toward Ihe thota-ie ^,i't it is found to contain a num- 
tier of free nuclei, and that these in maminiils may be observed 
to present the same sisie ami hi-eoiicave discoid form of the col- 
ored blood -corpuscles. 

y9.5. The bl.wd-discs have a detormiualo life, and in the uor- 
I'lnal condition of the system are devcloiK-d as fast as worn out. 
ISow long this life is we are uiuible to say, l)nt judging fram the 
diuruptioM we see in the blood of the spleen and jiorlal vein, and 
s amount of hiematin set t'wa and found in the excretions, we 
y coucbxle that their life is shorter tliau the formative cells. 
Fliere is evidence, however, tluit it i-s not as brief as is claimed 
 some writers. For iiwtanee, Dr. Drajwr i-emarks: "It is 
ufGcient to arrest our thoughts at once wlien we learu that for 
wery beat of the pulse nearly ticfiiltf mllliniis of these organisms 
e!" Judging from what we know of their waste by examine- 
iona of splenic and portal blood, and the length of time neces- 
lary to repi-oduee them, we may give them a vitality of some ux 
weeks to two months. If we take llie coucliisions of Dr. Cham- 
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bers, that tlie duration of animal matter witliin the body is about 
equal to what is witlioiit the body, we will have to allot them a 
still longer period of life. 

396. The moat irajwrtuiit/tiJicfion of the red onrpuseles is the 
carrying of oxygen from tho kings to the tissue, uud of carlxtnic 
acid gas fi-om the tissue to the liiiigs. They may be Hkenetl to 
boats, fi-eighted with a cargo of life to the tissues, and having a 
return freiglit of death, to be cast out with the expired air. Thej" 
also contribute to the development of the other constituents of 
the blood, giving it sncl; form us will adapt it to tlie utitritii'C 
process. 

397. Excess of the red corpuscles isof rai-e occurence, and never 
to any very great extent. Exi>erience has taught us to regard 
these discs as almost synonymous with life; when they are abuu- 
daiTt and well formed, we ex]>ect to find a vigorous life, and an 
active performance of all tlie functions of the body. I do not 
think that the condition of excess exists where it will Iwcome 
necessaiy'to redncc their amount, as was done in olden times by 
general blood-letting, and the employment of antiphlngistics, both 
of which accomplish this end. 

398. Defect of the red corpuscles, on the contrary, is of quite 
frequent occurrence, and may l)e caused by any disease that occa- 
sions profuse discharges fiom the blood ; by hemorrl.age ; by a 
deficient supply of food or disturbance of the digestive process; 
by a lesion of the lymphatic system, or by an impairment of the 

. blood itself, either as a direct loss of vitality, or the oppression of 
effete matters. When the first causes are active, it becomes im- 
]iortuut to arrest sucli discharges, and ihen if the blood-making 
organs are active the full supply will soon be reproduced. We 
have already examined the relation that the digestive process 
bears to the formation of blood, and it will not be nocesairy t* 
recur to it again. In this connection attention inay be called to 
the well known fact that the administration of imn facilitates 
their renewal by furnishing their basis. Iron for this piirjHwc, 
and the bitter tonics to improve the appetite and digestion, are 
the means in most cujnmon use. 
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Tlie relntioii of tlic Ivnipliatic system, cBi»ecia]ly the lue- 
sciilLTic glands, to the ioriimtioii of tlie red eor|)iiscle3 sliouUl not 
be disregai-ded. If the birth of these imjtortiuit constiliients of 
the blood is iii this system we may be iilile to intlneiicc it in cer- 
tain cases. I am pi'ctty well sutisHed lliut we do infliieiiee it by 
the administration of that large ela-ss of agents callud nlterativcs. 
Some of these itossess an undoubted power in ihu lijriiintioii of 
bloo<l, and not to be acennnted for by any influence tbey exert 
upon the digestive apiKimlns or tlie orgnne nf exerction. 

400. Perversion of the rrd (■in-piiscles is wen in many iliseases, 
and there ean W no iloiiht furins an inijiortant element of them. 
Clinnge of strnctnre involves change of fnnetionnnd, ns we huve 
already seen, the function of the rt'il corpuseles is indisj^vonsable 
to life. In some instances the impairment is in the power to 
carry oxygen and carbonic acid gas, and consequently the com- 
bustive process is feeble, and the blood is poisoned by retuine<I 
carbon. In other coses they seem to hove lost their vivifying 
power, and do not give that stiniiihis to tissue which is necesMiry 
for the |»crformnnce of fnnction. 

401. Tlie following alterotiona arc noticed by Di. Williams : 
" The coloring matter is evidently altered in some diseases, being 
much darker than nsual, as In the woi-st forms of scurvy, in which 
the blood is said, by Mead, to be changed to a dark brown or 
green color; in the Walclieren and other malignant fevers, it has 
been described as pitchy black. In the worst forms of cachexia 
{or rather cncfi(Fwiia), from malarious influence, generally found 
in conjunction with disease of the spleen, the blood is not only 

■y jKior, but also perverted in constitution, exhibiting various 
Bhades of purple, brown and even greenish colors. Some change 
to occur in congestive typhoid fevers, in which the bloiid- 
[■Vesaels become stained or dyed of a deep claret color; for thi) 
joining implies a breaking up and uiinutural solution of tlie 
irpiiscles. Probably the occurrence of petechiBe and ecchymosed 
itches in these diseases is partly dejiendeut on a similar chang( 
'he readiness with which the texiurea become stained 
itns, in jaundice, and albuminuria, and in secondary sypb 
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to indicate nn nitered etnte in tlie coloring mutter of the blood; 
inttaininuEions mid I'ccliymoses in tlie skin are coinmunly fiillowetl 
by livid, pui'iilp, or (.'ojiiicr-colort'd stikins. TIic yelkiw lingi' iif 
the skill in yellow fever, ootuirt-ing eliieliy niong tlie course of the 
large lilood- vessels, the peculiar snllowiiess oimnected with dis- 
eased spleeiiniid in chlorosis, iiixl llic dark discolorntlun iiroiiud 
the eyes in the same diseases, apiiarently proceed fi-om a clisnge 
in the coloring matter of the lilood, which causes il tn i^^-ajie 
from the vessels and Itiige the skin, as in a part discoloivil by tt 
brnise. The black matter of melanosis seems to be the coloring 
matter of the blood in an altered state, constituting a |>eculiar 
pigmentary matter; it is likewise so in the spurious melniiosis ttf 
the intestines. 

"Besides changes effected in the color of the blood, the ted 
oorpiii«:lcs arc subject to alterations in their form, size, and other 
pro}ierties, effected throngli the inflnence of the medinni in which 
tbey are placed. It was fii-st observed by Hcwson, tli.it pure 
water canscs them to swell, become globniar, and burst; wliilc 
saline soUitions, containing- more salts than serum docs, miifce 
them shrink in size. These changes are now getiei'ully niider- 
stood to arise from endosuKisis and exoemosi.s; the saline nmtlcr 
drawing the water into or ont of the little cell, which, with its 
eonluined coloring matter, constitutes the i-ed corpuscle. It ia 
highly probable tluit similai' diangee may take place in the living 
body, when circumstances greatly alter the pi-oix»rtioo of saline 
matter and water in the blood. Such changes may |»ossibiy con- 
tribute to jirodnce the st'rions symptoms, and even the Htdilen 
deutli, wliicli have ensued on drinking a large quantity of water 
after gi-eat exertion. Has it also aught to do with the i-c-action 
and irregular excitement tliat sometimes oecnr after excessive 
losses of bloo<l? Or with the symptoms of sutfcring which ani- 
mals manifest on the iust^int when water is injected into their 
veins? Dr. Owen Reese lias suggested tli.it the reniarkable 
diminution of the blood-discs in cases of alliniiiiiinriu mnv l>e due 
to their destruction in consequence of the dntiLiing away of albu- 
men from the blood, and its subsequent reduction t" a verv wa- 
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tery state; the same circiimstanco tuny also prevent tlieii rede- 
velopment from the clijle and lymph both iii tliew t-ases and hi 
chlorosis, lu several rase;* of Bright's disease of the kidney I 
have observed the blood-discs to be jagged or crenate at their 
margins, and otherwise imperfect ; and Ihc same remark has been 
made by Simon, of Bevliii, and others, and by Andi-al in a case 
of chlorosis. In one fearfully rapid example of albuminuria, 
which proved fatal in six days, with effusion of pus in the joints 
the day before death, I fonud the coloring matter dissolved in the 
blood-liqnor after death, and scarcely any red- discs remaining. 
There were also numerous pus globniee in the blood. A similar 
total deslrnction of the blood-discs was observed^ in University 
College Hospital in the tilood of a jwrson who died of malignant 
scarli't fever with purpura. I have met with similar proofs pf 
breaking np of the red particles, but to a much smaller extent, 
in acnte jiurpnra connected with jaundice, and in cases of dis- 
turbed function of the liver without jaundice. Is this due to 
the remarkable solvent jwwer which small projrorlions of bile 
exert over the red particles, as noticed by Simon and others ? " 

COLOKLESS CORPUaCLEfi. 

402, The colorless corpuscles of the blood are very distinct 
from the red discs ; and it is likely they have no relation to them. 
 The colorless corpuscle is perfectly si»herical in form, is without 
color, and nucleated, and bears no resemblance to the blood disc, 
other than it is of the same size. In health there is about one 
colorless corpuscle to three hiindi'e<i retl corpuscles, though iu 
some diseased conditions they become very abundant. So closely 
do these Intdics resemble pus-cells, thirt the moat careful micros- 
u^iopic examination will not determine the differeuce, Virehow 
Eates that the only way in which they can be distinguished is, 
t one is within and the other is without the veasels. 

, Lfiirori/lliemid. — In certain conditions these colorless cor- 
acles are very greatly increased, so much so as to give the blood 

R whitish or iiiilkv color. In some of the most marked cases it 
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was thoiiglit tliat the blood was (inrulent. Tliose white t-ells art 
(leveloi>eJ in tlie lympliutic glands, and also in tlie spleen ; aiiJ 
this cmidition, lencocythemiu, arises from disease of one in- the 
<itlier. Vircliow claims that " niHin investigating wlien? this curi- 
ous change in tlie blood takes its origin, we find in the great xnn- 
jority of cases that it is a cortiiiii definite organ, which presents 
itself over and over again, with convincing constancy, as the one 
es.sentially diseased ; an organ which frequently, even at the oul- 
eet of the mahidy, forms tlic ehief object of the complaints and 
distress of the patient — namely, the spleen." He also claims 
that in all the known cases hut one was reported as beuefited; 
Ju all the others the result v^ua death. 



404. The albnmen of the blood represents the histogenetic ma- 
terial, prepared for the nutrition of ttssne. It is not yet certain 
that it furbishes all, as some have contended that the globtdin 
was employed for the same pitrjioBes, but jndging from what we 
know of the conetitution of the blood, we may regard the seventy 
parts of albumen as wholly representing the tissue plasma of tlie 
blood. This is a protein body, possessing all the elements ami 
in the exact form that it is found in the nili-ogenized tissue, and 
it differs in no resjiect from the protein substances in the food, 
whether animal or vegetable, other than it is in a state of com- 
plete division — wholly fonitleaa. 

405. In the constant renewal of tissue that goes on in evepi' 
part of the body, it is each moment drawn upon, and {Hirtious 
removed ; while at the sam« time it is just as constantly being 
replaced from the digestion of food. As heretofore noticed, nil 
that is neces.sary to give the blood good albumen is, that the food 
l>e good, and the digestive process ]>erriirmed in such manner 
that there will have been a complete disruption of orgnnized 
forms, without changing the arrangement of ila elements. There 
is, no doubt, an added vitality to a slight extent, in that by eon- 
tact with the Mood it becomes more plastic, and is more umena- 
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ble to the formative force wliich is tu mcikl it iiitu tlie composi- 
tion of the botly. 

406. Au cxccBS of albuniL'ii, lilie an excess of the red corpus- 
cles, would give increased life and nutrition of tiijsue, and eould 
haixlly form uu element of disease. It is possible Lliat in some 
cases there may be an increased nutrition over that needed by 
tiie activity of the Ijody — tliat is, a general liyi^rti-ophy — but 
this must be very rare. 

407. Dejiciency of albumen is of very frequent occun-ence, 
forming an element in all diseases attended with exhaustion, and 
increase of waste over snpply. Whenever, therefore, a patient 
loses flesh, j. e., nitrogenized tissue, we will have reason to sup- 
pose a deficiency of albumen, unless there is evidence to show 
that the lesion is of the formative cells. When the albumen is 
deficient, there is occasionally dropsy, but this is most usual when 
it is also perverted. In albuminuria, or B right's disease, this de- 
ficiency of albumen is very marked, and we not only have great 
loss of tissue, but an impaired cii-c illation, and from this dropsy 
in the advanced stages of the disease. 

408. Deficient supply of albumen can be rcniedicd by the use 
of such medicines as act upon the digestive organs to restore the 
api^tite and digestive power, at the same time giving the patient 
such restoratives as the blood may require, and a nutritious and 
easily digestoti food. As we have seen before, the albumen is 
sometimes drawn upon to furnish combustible material, which it 
does at very great loss; in such eases caloriflieient fiiod should 
be employed to such extent as to arre.st this waste. 

409. Perversion of the albumen is a constituent of several 
diseases, and of two I regard it as the principal element. We 
can readily see that if the processes of digestion and assimilation 
be impaired, through diminished vitality of the digestive and 
blood-making organs, including the blood itself, this protein 
plasma must suffer to some extent (2G1). Tuberculosis has its 

.origin in an imperfect albumen in the blood, though still beyond 
this is the feebleness of formative [wwer. If we examine the 
,^bercle from the Inngs or other [Kjrtions of the body, wo find it 
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derived entirely from tlie albnnu-n of tlie l>lood. When 
albumen is exnded fiiim tlie vessels, it is in the fiitui of plastic 
lympli, which is orgimized into tis.*ue, or breaks down into pu.'. 
Tuberi^le is the sunie mntertnl, but is only snsccptibie of a slight 
and feeble organ izat ion, or is not susceptible of organiiuilioiv 
at all. 

410. As Ihc vifiilily nf t"ir iR-r-on lice.mie.s dquvs^cd by llie 
(.•oiitiiiuance of dist'a'icd ;n.'liu:i, we liiid an increasing eliange iu 
the albumen, beeoniing less and less capable of organization, or 
even of niaintiiining its form, nntil finally it breaks down as it is 
exuded. In a jwrson of feeble vitality there is, donblless, more 
or leas of thiw ini]»erfit;t material fiirmed all the time, bnt tbe ei- 
cretory organs Ix'iiig active tlie bloo*l is freed from it as fast aa 
formed, and it is only when, from still furtlier los.-* of vitality, its 
quiintity is greatly iucreaswl, or from derangement of tbe exere- 
tory organs that it is not removed, that we have tubew^iifosis. 

411. To some extent scrofula is al«> dependent upon a lesion 
of this constituent of the blood ; and in all of tlio.se chronic dis- 
eases where it is common to say the Uood Is frtirf— <ly.scrasiie — it 
also forms an important element. In those cases there are two 
prominent parts to the treatment. First, to call into action the 
escretoiy organs, and remove all such material as will not form 
tissue, and second to place tlie digestive organs in good condition, 
and endeavor to get a good formation of albumen. 



412. Fibrin is one of the smallest constituents of tbe blood, 
two and a half parts in a thousand, and yet it lias been examined 
and written about more than any other one. Notwithstanding it 
has played so imjiovtant a part in the pathology of the last cen- 
tury, there is less known of its uses than of any other [lortiou of 
the blood. Physiologists have not yet decided whether it is albu- 
men rendered plastic for tissue formation, or whetber it is mate- 
rial uiwlergoing retrograde naetaniorpho»is. Draper regards it as 
a iiistogenetic nuitcrial, while Zinimermann, whose opinion is in- 
dorsed by Dr. Bcunet, regards it as effole material which 
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and regMrds it as iorming the fibi-o-golatiiious tissues that linve 
little fiiiniativt^ jrower in themselves It is not vei-y iniiKjrtiint 
how this qtiestiuii is deL-idinl, but I am ineliiied to rt-gurd it as a 
higher vitulizatioii of aU)iimen, fitting it for the use of the tis- 
sues, Mj reasons foi' this opinion are, that it is present in in- 
creaswl quantity during the repair nf injuries; that it is increased 
to a certain extent in inHammntions whieli require 0. re|>arative 
pi-occsa, and even in chlorosis il is in hirge prcuwrtion from llie 
need for tissue formation. 

413. In the past it has lieen regarded as an evidence of in- 
flammation, of an inflammatory condition of the blood, or of an 
exccas in vital muni testations necessarily leading to destruction. 
It was not only i-egarded as an evidence of an inflammatory con- 
dition, but as one of the princi]>al constitnenla of it, so that when 
present in increased qnantily it was deemed ncccssnrj- lo rcmovi: 
it. The formation of clot, the bnffy coat, cupped crassauientum, 
etc., are things of the past, and no one of the present day has the 
tcmeritj' to advocate the doctrine of Marshall Hull, that blood- 
letting was justified ns a means of diagnosis. 

414. Since Magendie proved so rt>nclnsively, that fibrin was 
not iieces-Harily increnspd in inflammation, that it was often found 
in greatest excess In anemia and clilorosis, and that ri'jHiatcd 
bleedings always increase*! it, the subject of the change of quan- 
tity and lesions of fibrin have not been discussed so much. And 
since general blood-letting has eeased to be employed there are 
no means of determining its quantity and quality, and the subject 
of hyperinosiit and hi/phiosin has been put upon the shelf with tlie 
-obsolete lumber of the past. 

FATS. 

415. Fatty matter is in much f-mallcr quantity in the blood 
1 we sliould expect to find it, considering its important use in 

tbe economy. Still, regar<1ing it as a combustible material, and 
ie blood as the place where it is burned, it is continuously re- 
moved. If taken in excess of the need for present cumbuslionj 
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e tissues that i-pmove it immeilintely fmm the e 
hlowl, and store it iip for future use. The cells of u(li[K>^- tissue 
have the same origin as otlier formative cells, consisting of histo- 
genetic material, and the futty matter ^vhicli they i-emove from 
the hlood is simply contained by them. This tissue is ready- 
formed as a container at all times, and hence the rapidity nf tlia 
removal nf fat from the blood. 

416. A certain [Mti'tion of fatty matter is reqnired for the nu- 
trition of the brain, and chemists have found tliis to differ fi-om 
other animal fats. There is no doubt but that it has the same 
origin, but we have no knowledge of the processes by which it is 
prepared for use, 

417. As wo have herctofiire seen, a snfHcient amount of calo- 
ri&cientfood is necessary to maintain the licut of the body. If 
this is not fnruished by the food, tlie accumulated fat is dniwa 
upon, and if both are lacking the histogenetie fund and the tissuis 
are bnrned. It is bad economy to use poor fuel for producing 
heat, and especially bad to use thivt which is exi>ensive and scarce, 
hence we find that there is no waste bo great as the hiiniiugof 
nitrogenized material in the body for the production of heat. 

418. An excetfi of fatty matter is found in obese persons, an<t 
it is a matter of interest to learn why it is de(xisited in s« large 
quantity, and how it may be influenced. It has three source* 
of supply, in fatty, sweet, and farinaceous food — fat, sugar, a»^ 
starch — and in ]>ergons iuclineil to olwsiiy sneh a diet will cause 
rapid accumulation ; hut in these [>erfions the fatty tissues are in 
n very active condition, and it is iKissibly this, morn than the sup- 
ply of food, that gives rise to the ctmditiou. A strictly uniiual 
diet, with a sparing use of water, it is claimed, will reduce the 
tendency to oWsity, and cases are reported in which a great re- 
duction in weight fiillowed in ihc couise of some moulh.s' j>ersis- 
tence in it. 

419. Defect of fat in the blomi exists in all cases ofemaciatiou, 
as wc have heretofore seen. If we regard the storing uf fatty 
matter for future use, we find that some persons ai'e naturally 
as deficient in thif rcgnnl iis the iiroeess is active in others. 
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"here arc many [WPsoiis wlio could not increase such deposit an 
I oiiiiue, no Qiuttci' w)iat fuod tliey ein|i]oyeil. In otliers we 6iid 
L tliiit lilt! ck'|Misit of fut is increased liy a liigh temperature uud 
^liiiet. liVe remedy a defect of fut in tlie blood in two ways: 
First, by the administration of sneli fatty matter ns eiiii be read- 
ily assimilated, cod-liver oil being tliat imnally employed; aud, 
second, by artificial warmth, removing the necessity of such rapid 
combustion. 

SALISK MATTERS,* 

420. The salts of the blood vary t'rom six to oiglit parts in a 
thousand, and may be regnrdeti as one of its most important con- 



*The following imiutiun fnira "Observations on the Blood." by Wm. 
\ Sl«vena, M. D.. published in 1832, will be read with interest:— 

'' ^ long as the blood remains in the living systcin, and in active circu- 
I lation, the wbnle of its infcredicnts arc equally mixed and muluslly in 
.act with eueh other; but when a part of this fluid is separated from 
I the body, and allowed to rest, it loses its vitality; and, in proportion as 
I this takfH place, it beeina to coagulate, generally in from two to ten 
[ ninates. 

"The fibrin, the albumen, etc., are naturally solid, and, with the ex- 

I ception of the coloring matter, the whole of the solid ingredients of the 

I blood owe their fluidity, not to the presence of a free alkali, but, as I 

J believe, to the circumstance of their being held iu solution by a »tline. 

|j!hiV. While in the eireulation, vitality and the inecssant motion of 

1 "the blood tend to prevent the occurrence of those chemical changes 

' that would be fatal to life ; but when a part of this fluid is drawn from 

the system, exposed to the air. and allowed to rest, it loses its living 

principle; and then those chemical chttnges arc no longer prevented 

which ore, in reality, the cause of ooa^iulation. Conaeiiuently it is not 

the living principle, but the loss of its vitality, which is one cause of the 

J sudden change whieh the blood undergoes when drawn from the Iwdy. 

hen we add an acid to the drawn blood, this interferes with the 
J agency of the saline matter, and the whole of the ingredients become 
P<w>lid ; for, in this case, even the albumen coagulates, and then there is 
 110 separation. The fibrin, however, is less soluble in the serum than the 

;n; but still, when we add immediately an e: 
Binuriate or the carbonate of soda, or any of the othet 
e natural to the blood, even the fibrin does nut thet 
whole of ihc ingredients remain fluid. But when the 
ptflelf, without auy addition, serum of the common strength do< 
t the coagulation of the fibrin, uud then the bloid separates ii 



:tra portion of the 

alkaline salts that 

sagulate, and the 

i left to 
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stitiients. The chloride of sodium, or common salt, forms the ' 
largest jmrtioii of this in man, and is continually supplied liy thr 
salt taken with llic food, "Wliili? coinnion salt is the princii>al 
saline of the blowl in mini, it is Hoid ihiit the phosphates are in 
larger amonnt in cnrnivoroiiB animals, and the carbonates in llif 
heibivora. That tlicse are CBsentinl to life is proven by the seri- 
ous results that follow their partial withdrawal. In pi-oof of this. 



" The aerum is the 

of perfect solution ; . 
fibrin also appears to 
fibriR IB less soluble 
gcr agitated, as it ia 



saline fluid which contains the albumen in a state 
lud. HO Ions OS the blood ia in active circulation, tbe 
be dissolved in the serous or vatery part ; but tbe 
n this fluid. It is naturally solid, and when nolun- 
in the circulating current, It readily assumes iw 
lolorinf; matter is the only ingredient which is not 



soluble in a saline fluid. When allowed to rest it mixes with the fibrin, 
and the union of those two agents forma the crBSsamentam, cr solid i)art 
of the dead blood. This, as we all know, sinks to the bottom, and Iostm 
the Bcrum on the surface, perfectly free from any tinge of the red color. 
" Coaguliition is tbe result of these changes, and the first pari of the 
process is the apparent solidity of the whole. This, however, is a dewp- 
tion; for the apparently aolid mass con la ins a large proportion of fluid; 
but in proiKirtion as the fibrin becomes solid it contracts, and in a short 
period the serum begins to be forced out, first on tbe surface, and then 
around the sides ; a part of it covers the clot, and the rest of it occupies 
that space in the cup which is left hy tbe contraction of the eulid fibrin. 



forms on the surface of the stai;- 
m ruptured by the fluid in various 

drops; hut OH these increase id 

terval of many hours, the whole of 

separated from the clot only 



" In the act of coaguli 
nant blood. I'his film, however, 
places, and the serum appears fi 
eixe they unite, and at last, aAer 
the saline fluid is forced out. and 
by the fine film on the surface of the orBssaEientum. 

" When we allow the blood to coagulate, and then, before the com- 
mencement of the separation, make an incision into the clot, when it ii 
just firm enough to enable us to out it with a knife, we find that it is at 
this period all equally red ; that is, it is all red, so long as the Siilt semn 
is stilt in immediute contact with thewhole of the coloring matter. But 
when we allow the eoagulum to remain undisturbed, and examine these 
two portions of the blood (after the separation is faiily effected), we find 
that every particle of tbe saline matter has ccmbinid with the serum; 
and now that the internat or ceutral.part of the crii^mentum is no lon- 
ger in contact with this saline fluid, the whole of the coloring matter is 
perfectly black, except a thin stratum on the surface, which possesses a 
;rich scarlet or arterial appearance. 

" There are two causes which appear to he concerned in the product 
of this scarlet color on the surface of the clot. In the first place, the 
removal of the cause of the impurity fiom the exposed surface, by the 
osygcn of the air; in the eecond, the circumstance of its being oovercd 
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Dp. Pflris states that he has wiliu'sse'J Uie bad e^cts of miaalted 
fit-li ; and tliu iwoier classes iu many districts sustain gi-cat injuiy 
t(i llii'ii- lit'iilth fmni an inability to jirticuit' tliis t'sstuiliul article. 
■' Lord Sonierville gave un interesting account of tlic effect of 
a |inni^liniei)t wbich formerly existed in Holland. The ancient 
laws of the country ordained men to be kept on bread alone, un- 
miaxd tri/A mlt, as the seteregl piinislinient that conid lie inflicted 



and in contHct wiih a ssline fliiiil — for, without the sgencyof lliia, neither 
tlie renidval of the impurity nor the adilition of oxyjriin can produce the 
arterial tint, or even redden the color on the surface of the crikaaa- - 
mentum. 

"It is, I believe, a comraon ot'inion. that the arterial color of the hlood 
ia produced by the absurptiou iifosygi^n into this fluid. I shall aUcr- 
■ward, however, endeavor to prove that this ia not only na error, but one 
thai has been the cause of great mortality in the practice of medicine. 
When oxygen ia brought into direct or even indirect contact with venous 
blood, it instantly reddens the color. It is not, however, the absorption 
of oxygen which causes this change ; fi>r it is not by addition that this 
gaa produce:* its effect in britthtening the hlood, for scarlet ia the natural 
color of the vital current, and this it, owes to another cause. I have 
ascertained, by nuinerous experiments, that all the acids blacken the 
blood, and my conviction is that ciirbouic acid, and not carbon, is the 
eause uf the dark color in the vunoua circulation. Osygen, however, 
posaesses. as I shall afterward prove, a powerful attraction for carbonic 
icid; and when ycnons LWil is exposed to the air, either in the lungs or 
out of the body, oxygen brightens its color, wn/ fij/'/rfiJiV/iJi, but by »«r«(/- 
Wff or removinj the carbonic acid from the venoiw blood, and this be- 
oomes bright exactly in proportion as it loaefl thiit which had been the 
cause of its darlc line. In a high tetupcrature the acid is rapidly removed 
by the axy){en ; when this is effected the blood is purilied, and instantly 
recovers its natural or acarlet appearance. C'xygen, however, ia essential 
to life, for without this the heavy deleterious itas, wbich is the cause of 
the impurity in the venous circulation, woald not be removed in the 
pulmonary organs. But the scarlet color exists in the hlood independent 
of oxygen, or at all events, osygen of itself can not produce either tho 
red or the arterial appearance; for when we cover the erassanicntuiu, 
when it first coagulates, with a layer of distilled water, or any other fluid 
which docs Dot contain Buline matter, the acid mny be reniored by the 
oxygcttorabsorbeif by the water, but the color becomes darker than it 
had been before. On the other hand, when we inimerHe the black and 
aa'tlesB crassnnientnm in any clear tiiHiiif Suid. the color instantly changes 

ora dark venous to a bright artcPial ; and when the fluid which we use 
sufficiently impregnated with saline matter, this change is produced 

hrx Ipe taakr (lie GFprri'niail. as I hiive frcqucnily diiiu-,ri:m in au atmo- 

ihcre of cnrlKnilc arid. 
WhcD the erassamcntum remains covered with its own scrum, it re- 
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iijxm tliein in that inoiatcliiiiute. The effect was horrible. Those 
wretdied orimiimls are saiil to have lioeii devoured by woinia eu- 
genderetl ni their own sloiundis." 

421. The soda of the hk>«d gives it its fluidity, and tends to 
preserve the form of the red eorjmsc'les. To this is nddt^l ihe 
still more important function of enabling it to carry carbonic 
acid, as the presence of the normal amount of soda enables it to 
take up twice the volume that it otherwise could contain. As 
oxygenation is in direct ratio to decarbonizatiou, and both to tlie 



when we add an extra t>ortion of 
e surface of the clot instantly be- 
before — that is, so long aa it was 
which was Ichb impregnated with 
the craBsanientum the moiuciil il 
le fluid, the colorinstantly chants 



tains for a time its arterial color ; bii 
saline matter to the natural serum, 1 
oonies much hrightcr than it had bei 
merely covered with ita own seruw 
saline ingredients; or, when we covt 
coagulates with a clear but strong sal 
from purple to scarlet. 

" If wo cut out a part of the red elot when it first coagulates, il b 
then, as I have said, all eijually red. When we immerse this red clot ia 
distilled water, it becomes black ; or if we place this portion of red cosg- 
ulum on a table, the serum escapes from the sides and lower part of tho 
olot: while that part of the upper surface of the crussaiuentuui which it 
lefl in immediate contact with the air, or even with pure oxygen, becomes 
black exactly in proportion as tho scrum falls down from the suriWce and 
escapes from the clot. Now, from this simple fact it is very ole»r that 
it is not the oxygen of the air, but the scrum, or some of the ingredients 
in this Said, which are the cau»e of the red hue of the coloring matter, 
and consequently of the red color of the blood. 

" When we add a solution of anj' one of the neutral salts, even to the 
darkest venous blood, this increase of saline matter almost instantly red- 
dens the color ; and as soon as the carbonic acid is removed by the oiy- 
gen of the air the color of the whole becomes muuh more highly arterial 
than it is in blood fVom the same vein to which no addition has been 
made. 

we leave the crassamentum of healthy blood completelj^ cov- 
in, it retains its Rrteriai appearance on tho 
I it soon becomes black when we take the 
um.so a^ to expose itH surface directly to 
the air. trom tliis it is clear that oxygen is not the cause of the red 
color, for without scrum it becomes black, even when in direct eontaot 
with the purest air. It is true that, in the prooe^^H of respiration, after 
the acid is removed, there is a ponior^of air tnfcin into the circulation; 
this, however, is to serve another purpose, and not to brighten the blood, 
for the color is changed before the air is attracted into the current," 

"Whenwccatouta piece of the red crassamentum from healthy blood 
which has just coagulated, and immerse this in di,-tilled water, the water 



ered 

surface for several days; 

craasameutum out of thi 
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waste of tissue, we will see tliut both oxygenation and wusle 
are to a certain extent ilepciKk'iit uihjh its presence io nonnnl 
quantity. 

422. The )>otasli of the blood is employed in the formation of 
muscular tissue, and is said to be devoid of the above proiwrty, 
while the phosphate of lime is withdrawn for tlie formation of 
Imne. It is not likely that phosphorus is witlulrawu for the use 
of nerve tissue only in the form of pliosphorized fat. If the pot- 
ash and soda are antagonistic, as snggcstcd by Dr. Williams, "as 

rapidly aUracta the saline ingredients out of the clot. In proptirtion as 
this takes place the color changes, and in a short period il beeomes per- 
fectly black. From this wo may infer that black la the nfltnral color of 
the coloring matter, for it is only reil so long as it remains in immediate 
contact with a saline fluid. When we take this black clot out uf the dis- 
tilled water, and expose it directly to the air, it remains black ; or, if we 
immerse it in a jar of pure oxygen, the oxygen can now no more redden 
its color than it can change the color of the blackeat ink. There is but 
one way in which the red color can be restored, and that is neither by 
air, iron, nor oxygen, but by restjiring to the blond tifc saline matter 
which it baa lost; and when wo sprinkle or rub a small quantity of mu- 
riate or carbonate of soda, or any of the neutral salts, on the black clot. 
Dot merely the red, but a color that is highly arterial, ia immediately 
produced; or when we mate an artificial serum, by impregnating water 
with any of the neutral aaltfi, and then take the black clot out of the 
clear fresh water, and immerao it in thin e<]ually clear saline fluid, it is 
immediately changed from black to a bright red color. When wo take 
ihia scarlet clot out of the saline fluid, and immerse it again in distilled 
water, il soon becomes black ; but when VB remove it from this, ami im- 
merse it again in the clear saline fluid, it again changes to a rich scarlet; 
and this we can repeat, even with the same clot, as often as we please. 
Now, as these experiments prove that when the saline matter is with- 
drawn from the blood it beeomea black, a nd when this is restored it re- 
covers its arterial color, wo may then, I believe, safely infer that the 
^H saline matter of the vital current is the true cause of the rod color of 
^H the coloring matter, and of course of the red color of tho blond. 
^H "A clear fluid that iK more impregnated with salt than common serum 
^^tvill brighten the color, even independent of tho removal of the acid. 
^^■This I ascertained by many experiraenta in an atmoapbere of natural 
^^F«arbouic acid bo strong that it was fatal to rabbits, ct:;.. in less than three 
^^^minutes. It is also true that acids, alkalies, electricity, poisons, but par- 
ti cola riy those aeriform piiisnns which are, in reality, the remote cause 
of the malignant fevers, and, in short, everything that either deconi poses 
orinterfereB materially with the agency of the saline matter, d 
the red and gives a black color even to arterial blood," 
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most jirobable that the phosphate of potash ami (;IiloricI« of wxJl- 
iim in the blootl arc ooiistaiitly affecting each other's* (Ipwimjiosi- 
tioii," it is a matter of gveat interest when suits of potnsli and *»«!» 
are I»eing so constantly exhibited as remedies, I nni very well 
eatifified that it does make n great differonoe which we use, wliethcr 
we employ tbem as restoratives, or fiir other pnrposeSj 

■123. For every important fnnetlon nature has mailt* sncli per- 
fect provision tliat the organism is not eiidaugei-ed l)y its arn^t. 
Thus the need for food is provided for by a resistless d^jre — ap- 
jKtite and hunger — fi>r water, thirst — for respimtion, mi nntomatlo 
movement withont the infttienec of tlie will, and in this bnmble 
element that we arc now eonsidering, an appetite that will Iw suit- 
plied whatever inconvenience it may occasion. So that in health, 
when food is being constantly taken, we have no reason to snp- 
pnse that there is ever a deficiency, but when di&eatee attacks  
jwrson and the apjietite is lost, the desire for common salt is 
sometimes lost with it, and we then have deficiency. Tliert may 
be deficiency at other times, and we have oceasionally the ovi- 
denecrt of it, but arc unulilc to see why the mafiTiul Kiipplied so 
freely with the food shonld not be appropriated by the blood. 

424. Exf^sH of the sjdta of the blood is an element of many 
acnte and some chronic diseases. I find it occasionally in all tlie 
fevers, intermittent, remittent, continncd, and eruptive, also iu- 
fluniniatory di.scascs. As we are not able to analyae tbc blood to 
determine it, we ninst draw the evidence from certain general 
Bvmptomfi. I rely npon this condition : the tongne nnifbrmly 
of a deep red, either smooth and glossy or eovere<l witli a brown- 
ish or dark sordes. In typhoid or typhns fever snch a tongue 
will he recalled as very common, and as indicating a severe tyi* 
of the disease. In snch case it will be observed that the waste of 
tissue is very rapid, the patient becoming very mncb emaciated. 
Xotioe the correspondence between this symptom and the views set 
forth in (411), and by Dr. Stephens in the acenmpanying note. 
The waste is so rapid as to endanger the life of the person, and 
fri'ijnpntly the most available means is to arrest this process. 

425. In snch cases as thj.s I always give acids, and I find im- 
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1 iwrmaticut a 

sci'ilw tJIliiif iiuirialie acid, though iiiy friend, Pi-of. King, thinks 
well of acetic aoJil, and nsiially onltrs cider fur his patients. In 
anitu diseases with these sviuptoms, wc find that the waste of tis- 
sne is lessened, and at the same tlmt^ the acid exerts an inflnence 
U|«)il the sl(ini;R-li and diifeslivf apparatus very favorahle lo di- 



4-2(i. In nniny eiiionic discuses a like eondilion exists, and the 
physician is frequently at a loss to account for the great emacia- 
tion, and more no for its continuance despite the free use of bit- 
tor tonics and iron, and a niitritiouii food. Tlje evidences of alka- 
linity are not as well marked in these caseni, hnt yet there will 
he fonnd the same tleep m/iicjw of the tcnigne and nineons tissues. 
What is the rationale of the action cif the mineral acids in arrest- 
ing )ii(//i/-Mf/va(j».' I have never seen an explanation, and yet I 
tliiuk wc have it here ; they stop night-sweats because they stop 
waste of tissue, and that by diminishing the excess of soda in 
the blood. 

4:27, Li chronic diseases having the symptoms alwve-nanied, 
we can sometimes prescribe potasli with advantage. Even in 
phthisis, with night-sweats, we find that chlonite of ])otash has 
been used with marked advantage, and in many other affections 
iodide of potmsi urn in small doses is said to act as a tonic, im- 
proving the appetite and increasing tlie weight of the body. 

428. If these ai-e faets, and the reader will be enable<l lo ver- 
ify them by observation, it will lie ndmitlc.l that it will niukc a 
great addition to our therapcuticis- For my purt I am so tlmr- 
onghly cimvineed, by a large exiierience extending over a sere 
of years, that I make my diagnosis aii<l administer acids with 
as much certainty as anything I know or do in practical medicine. 

4-29. I>rfrcf of the salf.s nf soda I diagnose by the broad pale 
tongue, with a pasty-white or yellowish coat ; occasionally in 
typhoid diseases the coat may assume quite a brownish tinge, 
yet the pallor of the mucns tissues is eharaeteristie, Aasoeiate<l 
■with this condition of tongue, it will be observed that though 
there is no appetite, and no Ibod is taken, yet the waste is re- 



m&rkably slow — emaciatinn doea not progress as in ordinary- cases. 
Wliere llie coiulUioii of tlie tongue naineil is very niarkt-d, the 
cireutiitioii is feeble, and tlie temijerature is not uniW-qufiilly It^s- 
seneil, and tliere is coldness of tiio extremities. 

430. Tliis condition I deem so ivell marked tliat it can not 
well he mistaken. Tlie pallor of tongne and mouth, u-liitc [>a«^y 
tongue, tendency to congestions, deficient wuste, deficient gener- 
ation of heat, and disgust f<ir food, is a. group of syiiiptonts tliat 
must impi-ess itself on the mind of every observer. It will be 
noticed that this corresiwnds exactly with the theory named, aod 
pretty closely witli the quotation from Dr. Stevens. Such symp- 
toms we find in almost every form of aente disease, whether foviT 
or infiammation, and I feel very certain it, like the preceding, 
is one of those conditions that gives disease its £itality. 

431. I notice the evidences of this defect in many chronic dis- 
eases. Tlie ]Mitlent feels baelly, and does not know what is the 
matter; indeed, there are no prominent sym]itoins to guide tlie 
physician. Though the api»etitc is poor, and tlio patient unwell 
for a length of time, he does not seem to lose flesh. The surface, 
however, has a doughy ap[»earance, his extremities are cold, and 
the entire soft tissues seem to have lost tone. If we examine 
this jierson's tongue we will find it broad, sometimes enlarged ia 
every direction ; pale, in severe cases jiltting where It comes in 
contact with the teeth, aiul covered to a greater or less extent 
witli a pasty-white or yellowish coat. This cont is always more 
marked at the ba«e and aloug the center of the tongue, and ui 
the morning when he rises. 

432. In hotli the acute and clirunic cases, if these symptoms 
are marked, we find that the ordinary remedies that control sncb 
diseased action have but little effect, at least no iiermauent bene- 
fit follo\vs their use. In acute diseases, the fever persists, the 

, secretions are locked up, there is disturbance of the nervous m-s- 
tem, and continnally increasing prostnttiou. It was remarked, 
in olden time, that increasing prostiiition without corresjxnuling 
loss of tiesh was a very grave symptom. So in chronic disease, the 
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appetite anil digestion remain jHiiir, the secretions slnggiali, and 
tile circulation fvoble, no ninlter wlint may Ijeenijiloved. 

433. In acnte diseases, wlien 1 icwignize this condition, I order 
a eonple of diiiclims of bicarhonnte of soda to a six ounce glass of 
water, or tlie strengtii timt is }>leasiinC, and placing it sit tlie lieil- 
side let the pitient take as lio rinmsi's. In almost every ctise 
it will taste well, and leaving a pleiisiint impression in the inonlli, 
the patient ai(ts it frequently, and in ninny wises will reqnire its 
renewal three or fonr tiini'H in twenty-four horn's Usually hy 
the second diiy there is adrcidt-d amendment In all of the sym}>- 
toms, the stninaeh is in lictter condttiini, mid can commence to 
take small ]>ortinns of food. Gcni'i'ully it needs to he continued, 

r three or four days, and then hy giving the |iatient wift witli 
bis milk or other food, there is no rcenrrciiee of the symptoms. 

434, When there is a 8e]itie tendency eitlicr in the hlmid or 
locally in the contents of tlie stomucli and bowels, T use the sul- 
phite of soda in place of the biearhonnte. Not iinfreipicntly we 
ifind a derangement of stomachic digestion nitcnded with tlie 
■broad, pale tongue, with a pasty coat in center and on hase. The 
^tieiit's tissne lias a doughy look, and lie feels badly, though he 
Dan hardly tell where. In such cases there is not unfreqncntly a 
jduggish action of the bowels for a time, followed hy diarrlicca. 
In this case sulphite of soda is almost S|iecific. In chroni<; dis- 

hen tlicsesyraptomsare present, I administer soda in some 
of its many forms, and I always exj)eet tbe direct iuflueuce tliat 
I have named. 

piiospnnnrB. 

4.15. Though but a small constituent of the blood, we find tt 
3n combination with jwtash, with soda, with liiue and magnesia, 
and with fatty matter. Tliesc combinations are so constant and 
bnifiirm that we can not htit regard iihosjihorus as a necessary 
element of the blood as well as of the brain. Of courfw, the 
principal part of the phosphorus taken as food is deposited in the 
bones as phosphate of lime, and it is priucij»ally with the free' 

irtion that we nre cuiicenied. 





43'). To tlit? nervous witti'is iiliosjiliDnis is as cs^-nlial ns in* 
IB to the Wood, and whenever we Imve grent tiurvoiui iKrliou ai 
wnstp, it is foiinii in excess in tlie mine. As iK'fure ix-murkwl. 
is probable tliat the iibuMjilinriiB employed by the braiii is takt 
from tlie blood in combination with fiit : fur musenlur titructui^ 
in CDinbiniitioii with potusli ; for bone, In eonibinntioii with limet 
In tlie adult brain it forms 1 80 [wr cent., in infants but l),8(V 
nnd in i<)iots but 0.85, showing thut the function and iiclivily of 
the organ are dej^'udent li> ssoine extent njton tbi» oluntcnt. Of 
the a«A of muscle it forms 36.6 per cent., iho |)Otasb being 40.2 
per cent. Its combination witli lime ncems so strong that il if 
rarely diertipted, no matter how great the need of the nervoii.^w 
muscular tissues ; and in fnod it has to be supplied in other thun 
this Ibrin or the system anflers fmni its dei'ect. 

4;i7. Wi' 1i;tvc now to bring elinical obser^-atiou to bear njwn 
the subject, and we may {wtsiiibly unravel more of this lauglcd 
thread. It is claimed that the hypophmpkUea ore among the nit« 
im{)ortant restoratives in many diseases Avliere there \s great \\vi 
of strength. I am SHtisficd that in diseases attended with i-s- 
huiistion of llie brain, the administration of pbngphorim in i^ai'li 
form that it can be readily appropriated, is an important pari cf 
the treatmenL It is also iisefol in certain afftn'tions when- the 
muscular tissue is involved, cs]«'ciulty when debilitated, inipriiviiii; 
nutrition and Liiviny: grt-att'r irntaliility of mnseiiliu- fdwr. 

EFFKTE MATTEfi-i, 

438. The effete material is found in llie blootl in very small 
-proimrtiou, since it is being continually removed by tliu excrvlon' 
organs as fast as formed. Were tliis not ihe ease, the hloml would 
soon become so loaded witli it tliat it would be incapable of per- , 
forming any of its finietions. The exaniiniiliou of this niat«i4al ! 
is reudei'ed very diPBeult, from its small i]nanlity In the blooil, 
but pnuci|)ally by the tiict that, being of the same cniu|K)si(ion of 
the blood, we have to examine it where that fluid is also dead 
am] (iiidcrgoing cliauge. AlsiV\vecVe-i.a\n\\\a.\\o\\,tWrefor<', yieldn 
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jsults, wlietlier the I'xaniiiiiitioii be plijsical op clieniical, and 
we are theiefoie forcetl ti) tlie obwrvutioii of facta (luring life, 
esjKeially tliiriiig'Jiseascd life, to tieterniine llicsc cliaiigeB of tlm 
blood which are prrnltirod bj- the effete material. Wc have already 
noticed that the blood was extremely sensitive to'improesions, 
and ill that plKstic condition where it oonM be inflnenced by any 
active force coming into contact with it, whether it was liirmative 
or destructive. As we sec it yielding to the influences of every 
liviug cell, rapidly taking form and organization when the forma- 
tive force is active, so we see it inflnenced hy bodies in which the 
eheniicnl force is active, and yielding as readily to tliis force as it 
did to the other. 

439, When once set up the forces tending to disintegration are 
active, and sometimes remarkably strong, and they jkisscss the 
additional projierty of transforming the niatciial that they influ- 
ence into a new center of action against other jtarts. This effete 
matter does not usually possess this disintegrating force, for it !s 

I rapidly changed into material fit for excretion, and during this 
V-titoe it is wholly controlled by the conservative foi-oes of the 
r body. Wlien it does jxissess it, it is i n varying degree, fi^efpieutly 
feeble, and having a slow and but a slight influence, and in ex- 
ceptional cases extremely rapid and powerful, breaking down the 
blood, and causing death in n few hours. 

440, Liebig descrilws this action, when speaking of iToisons 
and miasms, as follows : " There is a [iccnliar class of substances, 
which are generated during certain processes of dccomjwsition, 
and which act njwn the animal economy as deadly jwiaons, not 

I on ace-junt of their jtower of entering into combination with it, 
(orbv reason nf their containing a |KiisonoU3 material, but solely 
)/ virtue of ffitir pt^culiar cimdition. 
"In order to attain a clear conception of the mode of action 
r these bodies, it is necessary to coll to mind the cause on which 
B have shown the phenomeua of fermentation, decay, and pu- 
*faetion to depend, 
"This cause nuiy be expressed by the following law, long since 
?oposed by L;i I'hice and BcrthuHet, a\t\\uwg\v \\.s \.v\\\\\ '»:\'Co. 
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reference to clieinical (>1icii>iriieiiii lint* only lately l>eeii jirovwi! 
'A violeculf, net in motion by any potter, can Impart itn own moliiA. 
to another violecvie with w/ifch it may be in cotdact.' 

"This in n law of dyiiaiiiicB, the ojieratiuii of wliicli is luanifest 
in all eases in wliicli tlio resistaiiee {/oree, ajinity, or co/ukioh) op- 
posed to tlie motion is uot siiffieieiit to overoonie it. 

" We have seen that ferment or yeast is a body in a state of 
decomposition, the atoms of which, couscqueutly, ai-e in a statt 
of motion or transposition. Yeast placed in contact wilh sugar 
«ommnnicutes to the elements of that com]wiind the same state, 
iu cou.seqnenee of which the constitnents of tlie sugar arrange 
themselves into new and simpler forms — namely, into aleoliol and 
carbonic acid. In these new comi>onnds the elements are uniM 
together by stronger uffinttie» than tliey were in the sugar, aud 
therefore, luider tlie conditions in which they were produced, 
fnrther deeomjiositiou is arrested. 

" From tlie foregoing facts it follows that a hotly iu the act of ' 
JeeomjKJsilion (it niaj he named tlic exciter), added to a mixed 
iluid containing its constituents, can reproduce itself iu that flnid 
exactly in the same mniitier as new yeast is produced when jeast 
is added to liquids containing ghileu. This must he inoi-e cer- 
tainly effected when the liquid acted n[Km contains the body by 
the metamorphosis of which the e.rciVec has been originally formed. 

" It is also obvions that if the exciter lie able to im]mrt its own 
state of transformation to one only of the comjtonent [Kirts of tlie 
mixed liquid acted Ujton, its own I'eprothiction may be the conse- 
quence of the decom[iosition of this one body. 

" This law may be applied to orgiinic suh.staiices forming part 
of the animal orgauism, AVe know that all the constituents of 
these substances are formed fi-oin the blood, and that the blood, 
hy it;^ nature and constitution, is one of the most complex of all 
existing matters. 

" Nature has adapted the blood for the rcpi-oduction of e^-ery 
individual part of the organism ; its principal character consists 
in its com))oncnt parts boing snbonliuate to every attraction. 
These are iu a perYietua\ state ot cVaw^c <sv Ua\\%t«-wation, which 
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is effectecl iii tlie most various ways through the influence of the 
■different organs. 

"Xow it IS a well known fact, when hlood, cerebral snbstance, 
gall, pns, and other substances in a state of pnti'efactinn, are laid 
Hjwn fresh wonnds, vomiting, debility, and at length death, are 
oecasioned. It is also known that bodies in anatomical rooms 
frequently i)a.sa into a state of decomjiositioii, which is capable of 
imparting itself to the living body — the smallest cut with a knitia 
which litis been nsed in their dissection pi'oducing, in these cases, 
^langerons conscqnences." 

After speaking of the sanaage poison frequently met with in 
Germany, he says : 

" It is inii)08sible to mistake the modus operandi of this iMiigon, 
for Colin has clearly proved that mnscle, nrine, cheese, cerebral 
substance, and other matters, in a slate of pntrefaction, commu- 
nicate their own state of decomposition to substances much less 
prone to change of eom^wsition than the blood. When placed 
in contact with a solution of sugar, they cause its pntrefaction or 
the transposition of its elements into carbonic acid and alcohol. 
" When putrefying muscle or pus is plaeeil upon a fresh wound 
I it occasions disease and death. It is obvious that these substances 
I communicate their own state of pntrefaction to the sound blood 
I ^Wm which they were produixd, exactly in the same manner as 
1 gluten in a state of decay or putrefaction causes a similar trans- 
fermation in a solution of sugar. 

'"' Poisons of this kind are even generated by the body itself in 
I particular diseases. In sniall-}>ox, plngue, and syphilis, substances 
I of a peculiar nature are formed from the constituents of the btood, 
I These matters are capable of inducing in the blood of a liealthy 
individual a decomimsition similar to that of which they them- 
selves are the subjects ; in other words tlicy pro<luce the same dis- 
ease. The morbid virus appears to reproduce itself just as seeds 
reproduce seeds. 

"The mode of action of a morbid virus rsliiiiits such a 
^strong similarity to the aolion of yeast npmi liquids contain- 
f&r and gliilcn. that the two yiroccsats \w\-c \ieevi \<i'cvsj, 
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since compared to one aiiiitlier, altlioiigli merely for llie imrjuH^ 
of illiistrntioii. But when the jiheiionicim ntteiuliiig the action i^ 
eatili ivsppftivclj" arc coiisuWred nmre clearly, it will iit reality l* 
8eeu that tlieiv influence depcnik npmi the same chum;. 

" 111 diy air and in the absence of moistui'c, all these |H>i«ni>$ 
rcniniii for a lon^ time nnclianged ; hut when cx|>ospi) to the atr 
in the moist condition, tliey lo.se very rapidly their jteciiliar pro- 
perties. In tiie former case those conditions are affardctl wlilcli 
arrest their decomimsition without destroying it; in the lutterdl 
the circumstances necessary for the completion of their deeouijto- 
sition are pre.senleJ."' 

441. I have f;ivcn tlic iiIk.vc quotation to shciw the natnrc nf 
the facta that have aconmulatod, and which we may n(M! in fnrllier 
investigations ; and nlsn the laws liy which organized liodips in- 
fluence one another. When we attempt to explain why this in* 
flnenee is greater at one time than anol:lier we fail, and we havf 
to remain satititicd with the simple fact that at certain times the 
putrefadive influence is very fochle, and at other times very strong, 
and between these every grade of activity. There are certain 
atmospheric conditions which influence tJiis, and some of th<'»! 
we know. We know that warmth and moisture arc favorahlv 
to it, and that cold and drynes.^ are nnfiivorabJe. There are also 
changes in the oxygen of the air, one of which resulting in ozojk 
gives it a greatly increased activity; and if we know of one giv- 
ing increased activity, we may conclude it probable there may be 
another giving it less activity. It is true this is alt-ogetlier theo- 
retical, but we have the broad and well-established fact that there 
are certain atmospheric changes imperceptible with our present 
means of examination, but which have the [wwer of generattug 
and propagating the most powerful epidemic intltience. 

442. This subject may be profitably considered in twodivisions: 
first, as to the influences from material generated within tlie sya- 
teni and retained in the blood ; and .second, as to the influence tit 
vegetable or animal material undergoing decomposition when 
introduced from without. 
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443. Impairment of the Blood from lietained Secretions. — "We 
have alrciuly seen (330) that the simple presence of the excretions 
in tluj hh)ocl, in increased qnantity, impaired all the functions of 
that fluid, and that too when it was in such form that it could 
not influence adjacent matter in the manner that has just been 
describetl ; hut w^hen its metamorphosis was checked, then it be- 
came more potent for harm, of course depending upon the state 
in which it was retained. It is the form in which the material 
is retained that gives character to diseased action rather than the 
material itself, though both are injurious. 

444. Take the very common case of disease, cold, acting alike 
on several persons who, in their habits, methods of life and all 
their surroundings, are in similar condition. In the one case it 
wmII produce but the symptoms of a simple cold, in an other of 
an evanescent fever, while in a third the fever may assume quite 
a severe ty{)e. In the fii*st instance the arrest of secretion was 
but temporary, and the material retained possessed no power to 
influence the blood ; in the secoi)d case it possessed this influ- 
in small degree, and in the third case in marked degree. 

445. Idiopathic inflammation, in nine cases out of ten, arises 
from coldy and what is this cold but retained ex|||'etion ? We have 

no reason to suppose that the slight disturbance in the distribu- 
tion of blood, could irritate the ultimate tissue of an organ to 
such extent as to produce inflammation. We can test this very 
thoroughly and very easily ; for we can, by pressure on arteries 
and veins, shut off the current of blood to a part, and retain the 
blood in a part, and yet inflammation never follows. Though 
a derangement of the circulation is a j>rominent incident in the 
inflammatory process it is never a cause of it. What then is the 
cause? I claim it to be retained excretion, in the active form 
described by Liebig, and it is the influence of this upon the cell- 
growth of a part that gives rise to the process. 

446. The evidence I adduce to prove this proposition is, first, 

that inflammations, when not the result of direct injury, (dirciys 

follow arrest of excretion ; second, that a re-establishment of 

secretion early will frcfjuentlv stop the mftammtxl^^TY \i\o^^'ss» vcw 
14 ^ 
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its early stage, and, third, that an inflammation always terminates 
l)y a re-estal)lislinient of the excretions. We might suj»jM)!$e tlut 
the retained excretion wonUl arrest the process of cell-ilevelo|>- 
nient, or more likely accelerate it, and thns necessitate the influiu- 
nmtory process to remove the dead matter, but this influence 
could not be general without causing S|)eedy death. We have to 
<H)ncedc that some one part was more susceptible to the influence 
than other parts by a depression of its vitality, and in consequence 
of this want of resisting }M)wer it yielded to the influence of the 
material. 

447. The disease we call/cirr bears a very close relation to in- 
flammation, and though there is no specific lesion of tissue, yet 
the entire lesion is, to a slight degree, in the Siime direction. If 
we trace the advent and progress of a fever from cold and retained 
excretion, we will observe first a general exhaustion, when in the 
other case there was a local one. The prominent influence is upon 
the nutritive processes from the blood. Digestion is impaired or 
arrested, blood-making is also impaired or arrested, and ci'll-de- 
<levelopment and renewal of tissue are retarded or arrested. As all 
action in the animal body is dependent uj)on metamorphosis of 
tissue, we will find the body exhausting itself by the exciteit actioa 
of fever, without foo<l or tiie power of repair. As secretion and 
innervation ar<' vital processes, depending ni)on the jn'oduction 
of secreting cells in the one case, and formative cells in the other, 
both of these functions will be impaired by the arrest of supply 
and the irregu^irity of other functions. This would give simple 
fever. 

14S. If now we regard the important change in the effetxi mat- 
ter, by wliicli it is ii,iv<'U the ])ower to inlluence other material of 
similar kind, nr containing its <*onslituents, we can see that ever)' 
|ii'.M'r<s will snller still innrc. It is true that the blood is thus 
iiiijKiirfd iVoni this cause, an<l tli:it occasionally the impairment 
continu<'s to coniplctr death of the llnid. We may thus see how 
fi'vtTs, Iroin st'cminiilv the sani(» cau<e, mav be evanescent, or se- 
vere and of consideraljh* duration. 
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449. We may also draw some conclusions as to a rational thera- 
penlics in such a ease. There rs uo fact plainer than that if a 
i'ever is produced by retained excretions, the sooner these are 
removed the better, so that the re-establishment of secretion be- 
comes one of the most prominent indications of treatment. Yet 
we have seen, that it was not so much the material retained as its 
state that gave intensity to the fever — that this gives it both du- 
ration and danger. Therefore, as it is not possible to re-establish 
ihe secretions at once, we wish to employ such means as will 
modify this destructive influence. 

450. Those remedies that control the circulation have an im- 
portant influence in this direction, as the destructive process in 
the blood is in one class of cases in direct ratio to the rapidity 
of the circulation, and in the other case to partial stasis of blood. 
To control a rapid circulation, and to see that the blood circulates 
^quailyy and does not stand still in certain portions of the body, 
are very imi>ortant elements in treatment. There are certain 
medicines that influence the putrefactive process ; some that re- 
tard and others that increase it. The first class — antiseptics — are 
imi>ortant in those cases in which the tendency to rapid decom- 
position is marked. In sj>eaking of the salts of the blood, I 
named the symptoms that governed our selection of a saline, as 
sulphite of soda, or the mineral a(M<ls, ns muriatic acid : both of 
these arrest or modify the destructive process. 



IMPAIRMENT OF THE lUvOOD FROM THE INTRO- 
DUCTION OF DECOMPOSING :MATTER 

FROM WITHOUT.* 

451. In the quotation from Liebig, the action of decomposing 
animal matter on the living body was described, and it was found 
to set up a similar process of putrefaction. The virulence of such 

* Cause of Fever, — "There is every reason to believe that one of the 
chief exciting causes of these fevers is a poisou gc\\eTv\lvi\i\>^' iivivjcww^Qis^- 
ing organic matter, and received into the \)ody ^toiu V\\\\vi\x\., '^vi Vx.^%^ 
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nititcrial varies in dlflorent casos, in some being but .sligbf, and in 
others extremely aetive. AVe have the niost marketl example^ of 
this ill disseeting-room wounds; but in some subjects the putre- 
factive process is such that a cut is attended witli most dangerous 
results. These j)oisons are denominated malarial, and wc divide 
them into vegetable aiul animal, both giving rise to fever more 
fre^piently than to inflauunation. 



by its effects, it seems to ]>c widely diffused through the air, especially iu 
the neighborhood of its origin in the air of sewers, putrid marshes, and 
crowded human habitations. Tf you are readers of popular sanitary lit- 
erature, you are probably crop-full (^f the accumulated and dcri/^A rt-pt-tita 
evidence of this fact. You are tempted to ask how it is, if the ]x>ison is 
spread so broadcast, that everybody docs not get poisoned. You will 
wonder why it should get into the b()dy of this boy, while you, really 
much more exposed to it, escaj^e. But remember, there are two things 
necessary to i>oisoning — not only the poison, but a person apt to be poi- 
soned. And, in jjoint of fact, the latter is the most important element 
in the transaction. It is only on a predisposed body that a morbid poison 
acts. Most likely we are all constantly taking in minute doses of the 
pois<m which is the exciting eau.<e of these continued fevers, and can 
digest, o-\y<lize it, or otherwise render it harmless, under ordinary cir- 
cumstances. iUit should some ei)idemie influence or exceptional defi- 
ciency of vitality roh us of the power of doing so, then we suffer the 
effects, and have typhus or typhoid fever, as the ease may happen to be. 
There was reason enough for this hoy being the victim, while others 
escaped, shown in his recent rajjid growth and in his strength being over- 
tasked by his work. The exhaustion of vitality allowed the poison to do 
its work. 

" Besides this purely foreign mode of generation of the poison, it would 
appear cai)able of being i)roduced within the body itself — out of its own 
substance — i«lioi>athically. At least such a closely similar train of phe- 
nomena follow, where an external origin would seem a forced interpreta- 
tion of natur(N that we can hardly help coming to the conclusion I have 
stated iu the last seniiMice. Thus a typhus state follows severe and dis- 
or.irani/.iiig wounds, where all n(»xious foreiirn influences have been cau- 
tiously shut out ; and mere climatic agencies, such as the unwonted heat 
of the sun, ov(?rwork, chills, dami»s, and es])ecially a combination of these 
circmustanees, will bring on the well known 'febricula,* perhaps of only 
V. few days' duration, jK-rhaps protracted into, or (as some word it) 
*ohang('(l into.' a regular tyi»hus. 

" 1 sjM'ak of the exciting cause of fever as of a material ponderable 
substance for the sake of coiivciii«'iice. Hut [ do not wish to exclude the 
j»(js<ibility of its biting an immaterial ]M)wer or force, like light, heat, 
electricity and soufkI, are held to be. If it be so, it is, like them, asso- 
ciated wtth iMMnb'rable matter, and becomes known to us only by means 
of such a.ssociation. AVe spevvV. o? ?i \\\\vv\v\viT-^\c>M4 ^^u^lng certain phe- 
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4^)2, B<»fore considering these two varieties, it will be well to 
establish the fact that fever may arise from such a poison, and 
examine the steps in its production. The most familiar example, 
as well as the most distinctive in all its features, is inoculation 
with small-pox. Here we have an animal material produced 
from the body ; we place a minute portion beneath the epidermis, 
and satisfv ourselves that it c:'«dns entrance into the blood. AVo 



nomeiia, although wo know it is the electricity of the cloud which does 
so; of the sun burning us, when wc menu the lutat of the sun ; of a can- 
non deafening us, when w^e refer to the vibrations of the air acting on 
our ears. And so we may s[)eak of the poisoning power as a part of that 
modification of matter to which it is joined, in spite of that modification 
of matter possibly existing in a similar form (chemically speaking) with- 
out he ing joined to it. 

*' Observe how slowly the power acts in some cases. Our patient is up- 
ward of five weeks ailing before any of the distinctive features of his 
fever show themselves, and then they creep out one by one. The time is 
not usually so long, especially during ei)id(.'mi(rs, hut you may detect it in 
the liistory of ahnf)st every case. And you ought to notice it, because 
from rome systematic works you might be led to thinking that a contin- 
ued fever was easily to bo measured by days and hours from the very 
moment of invasion. This is impOvSsible in practice, and would be of 
little use were it possible. 

. *' I rather incline to think that the most usual i)ath by which the virus 
enters is the digestive canal, in cases where it is l)egotton of decomposing 
organic matters foreign to the body. It is pro])ably mixed with the saliva 
a!id carried down to the stomaeh. where it jxjssibly may increase and 
multiply in the gastric mucus. During nevcro epidemics, it has been 
observed that those who smoke or chew, oiicf-ially if they spit out the 
saliva instead of swallowing it, are less liable to be attacked. And at an 
early stiigc, even after the virus had begun to act upon the system, the 
fever may be stayed by emptying the stomach, and thus preventing the 
whole dose from being taken up. Tliose who h;ive watched my practice 
will have witnessed several instances of the success of this treatment; 
they will have seen the fever cut short, and convalescence entered upon 
immediately, with its characteristics of painless weakness and emaciation 
gradually passing away. 

" When the poison has once gained admissi(m, and is diffused by means 
of the circulation through the system, its effect is to destroy the vitality 
of a considerable amount of the organic living matter with which it 
comes in contxict. The destruction is interstitial, not local; I mean it 
does not kill wholly a certain spot which it touches, like sulphuric acid, 
but it kills only certain constituents of the tissues. The destruction is 
also partial, not entire; the organic matter is by no means utterly dis- 
organized, but only brought down to a less vital, les^ organic coudvUwv. 
It may be traced easiest in the changes found \\\ \.\\e \xxevV\wxii \i^ VwvOtv 
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do no iujiiry to tlie part tliat Is not filuirtly reiwirecJ, and theuer- 
voiis system siiftbi's no injiirv, niid lor tht; first week tiic |>nisoiiis 
ill thf blood, and nets only ujion il. Tlie first noticeable itiHii- 
ence is, that tlie iwrson feels weary, his appetite is inii>aircd, di- 
gestion is deranged, tlie excretions are [xirtly arrested, and a real 
debility makes itself manifest. The symptoms all |>oiiit lu a 
lesion of luitrition from the change*] condition of the bhxHl; fiir, 



it is difTuacd, The blood, the common thoroughfare far distrihuiiun of 
good and evil to the tiasQcs, is seriouHly vhROKed. If yon examine it 
under the microscope, j'ou will find that the nurmnllj' shnpcd red disra 
are diminished in numbers, as compared with what pathuluifiBts caII 'me- 
lanosed' corpuHcles; thnt is to sny, dying or dead discs. sU rive led tnd 
small, of a dark color, wilU black specks in them, and with giuipvd udgea. 
In bad cases these are unable to ranpe themselv.es in rolls, as healthy 
blood does when it coagulates: they seem to have scarcely any attractioa 
for one another, and lie in amorphous hea^is; ihey dissolve early in the 
serum, and form with it a red fluid, Yuu may trnce tlits dissolution in 
the dusky stain vhiuh the blood comniunicatca to the skin in typh-ferer- 

"The poisoning apparently goes on very gradually in some cases, and 
quicker in others. You heard froui this boy that he was five weeks ail- 
ing before he gave up work. There was an imperfect renewal of the 
body, shown by languor afler exertion, snd by loss of appetite or deficient 
demand I'ur new material. But destructive assimilation was not cheoked, 
there was no impediment to the carrying off of the effete tissues by ai- 
cretion. It may be that in a great many eaxca the disease, the pariisl 
death, stops here, the destroyed tissues and their destroyer together are 
disorganized, are reduced to their elements, and pass away. The idea i:i 
incapable of proof, but it would account for a vast number of those mys- 
terious languors, unclassiGed, unnamed, and often unpitied, wbicli dis- 
tress patients and puzzle doctors. 

" It is a characteristic of this sort of virus to poison mainly the ner- 
vous system. The fevers it produces get their name from thence — fypka 
— equal a siuoke or mist overclouding the instrument of cunneciJon 1h> 
twcen mind and body. In no other diseases of cc^ual curability is it so 
much affected. When, therefore, the poisoning has reached a certain 
pitch, and that not a vera high pitch, early in the disease, the nervooN 
system takes notice thereof, and expresses itself in its most cnmmuD 
mode of taking notice of partial death, namely, by a shivering Gl Any 
severe injury to the body, a stretching of fibrous tissues, an uperation. 
the fear of an operation, the absorption of destructive drugs, such u 
antimony for example, will cause: more or less of a rigor in proportioD to 
the sensitiveness of the individual. And thus also in ttymoiic fcrers, 
when the Interstitial death of the neural eonstitnenis of the body arrives 
at a certain degree, there follows a rigor. This, rigor recurs from time to 
time at uncertain intervals, but generally about once a day. and most 
commonly in the evening, as tiic iiiinUer tcniavkcd in the case which forma 
the text of my lecture. 
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ae we have seen iirpviniisly, activity ufiiinction is iloiwinlent ii]ioii 
formative (wwev in tlie ilrvddjinieiil <if iiew tissiit:. 

453. As the [loisoii coiitiiiOfs Ua itiHuetice, tlie deliility niidtlie 
failure of fiiiiotioiial Rcrivily increase. Tlic ciroiiliitinii is not an 
vigorous and ns fete iis hetbre, and tliere arc evidences of im- 
pairment of the nervous centers, manifested by headache, i)y pain 
in llie back and various parts of the \»»\y, and by a fceblciR-ss 



I 
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Then oommcnces another iijijiptoiii of partial death— pain. This boy 
idcscribed his head, his limbs, and his hack, as achinK all al oace. That 
to say, wherever there was most tissue with sensitive nerves in it, there 
was found pain, indicating tho diseased etate of that tissue. Now this 
aching is a symplom of the earlier rather than of the more advanced 
stages of typh'fever; sot because there is in the latter less death, but 
nervous system becomes partinllj' dead too. and does 

[not Teel BO acutely, while in the former it retain.s most of it.^ normal sen- 
•ibility. 

Observe that our jmticnt tells us of nausea and loss of appetite, which 
diminiflhed the food eaten— «f vomiting, whieh rejected the greater part 
of that diminished food — and of diarrhuen, which cnrried off the remain- 
der scarce digested at all. Yet in spite of all. the amount of solid mat- 
ter passed from the kidnoys is fair ; the specific gravity of the fifteen 



,0Unce8 of urine passed in the twenty-four hi 
deal for % person not in strong health. The 
'-itf the worn-out tissues into urea and salts is 
DOS destruction of them in spite of the dcfeet 
so long as the poison lasts in the body ; but wl 
■traction ceases; no more of the 
to make 



during convalescence. This may take ph 
stanoe I gave you of a fever out short by 
alteration is more gradual. 

" I have mentioned thi 
trition, uontained iu the u 
byitahigh S])ecific gravil; 
the naked eye in another 
L Orgauio material, which gi' 
low dark this boy's water ' 
■which I poured it 
ibink that there is 



1.020, which is a good 
amorphijsis, therefore, 
ve; there is a continu- 
supplj?. This goes on 
it iagot rid of the de- 
nielamorphosed than is required 
[1 the specific gravity of the urine fiills 



ver^ suddenly, as in the in- 

n emetic, but in general the 



>, largo in proportion to the nu- 
e of typhfeser, which is rendered evident 
There is also an increase very evident to 
m.stituent of some importance, the colored 
the secretion its ordinary hue. You saw 
I, and how deeply it stained the vessel from 
a piece of white linen. Wo have great reason to 
between this substance and whatever 



^iswhieh giv^s the red tint to the blood discs, and that itA excess dc- 
Hids on excessive destruction of those important lillle living particles. 
"The sulphuric and phosphoric acids, couibined with bnaes which form 
ity part of urine, do not in fevers fellow the lead of the urea; 
lejr amount is less than in heiillh. Whether this is due to the destrue- 
e metainorphosis taking less effect on tiic chief tissues containing sul- 
fturaud phosphorus, than it does on the blood and muscles, is duubt.€u.\. 
r. Parke suggest* that perhaps a third of the QaTmtt,\ feM\\Av»vc4 wvi. 
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of innervation in tlie perfornuincc of any act. Finally this in- 
fluence culminates in a greatly impaired circulation, in >vhicli the 
Mooil fails to reach the surface and extremities freelv, in wl;i«'h 
there is deficient oxydation and production of heat, and in wliicli 
there is great prostration (jf the ncrvcuis system. Thi> is calK'^l 
a chill, or the cold stage of a fever, and we will realize the exact 
nature of the phenomena and the producing caus(.» if wo examine 
it still further in those cases in which it proves fatal. As time 
jiasses and the influence dee})eus, the surface heoMmes really colil, 



ph().si>hjit(*s of the urinr are (lerive<l <lirt'ctly frnin the fnod. and not frum 
the iiu'tauiori)]u)>i.s of ti.Nsue; iiud therefore that their diuiiiiutiun iu 
typh-fever may be owIiil' to the starvation, while the amount which still 
ivniiiins represents a fair j>roporti(»n of <h»struction. 

" The chlorine, in tin* shape ol' eliKjride of sodium, is also in small 
quantity, hat not so (leliciriit as to lead us to suppose that tlie metamor- 
phosis of the chlorinate*! niati-rials (»f the ImkIv does not po on, or that 
there is retention of them in the flui<l>. The .irreat quantity of chloride 
of sodium taken as food, and directly tiiixin>; with all the fluids, agsiin 
brink's in difiiculty. An<l another is thrown in our way by the frequency 
of intenMirrent j>neunionia, which itxdf causes a rctenti<m of the chlo- 
rides naturally excreted from the kidiu'ys. This youth, for example, 
has a little pneumonia, and we could not therefore say if ubsenee of chlu- 
rich's in his ease were dne to that iullannnation or to tyjdi-fever. In other 
cases our imi>ediineiits to knowlcdire are diarrlura and colliquative sweat- 
in,!:, wliieh carry off (diloride of sodium. 

'* The fliarrhaM so frc«|ueiil a eompanion of continued fever is a fur- 
ther eYi<l<MH'«' of death in the ldo<Ml. Ii(;t the fluid fever stools be set 
aside in a tall .irla». and you will see them shortly separate into two jiart*. 
tin* hiirher (niii a half-iraiispareiit s«'runi in which float epithelial scales 
and crystals <»f anMnoiiiu-maL'Moian jdn»sphate ;' the lower stratum a 
^'reenish-black floceulent precipitate. This last has no smell of bile, nor 
is bile to be found in it by chemical Ic-sis; but it contains brokeu-up 
bh«Ml-diM'>*, and a i:reat quaniity of dark, .irranular ccdoring matt-er ; it is 
Just like 1»1immI altered by the secretions nf the bowels. And ver}' often 
when vdu 1ft the stonl> separatt? in this way. and look at them by trans- 
mitted liuhi. ynu will see a visil)le sanmiinecuis tini^e iu them, and blood 
mixed with niucu^j is visibly passi-d fmni the bowels. Blood, too, is not 
uulVeqiunrly spat uj) with the mucus from the iunirs, and drips from the 
\\itsv\ and in bad cases the dried up mucous membrane of the mouth 
cnu-ks. and exiules thi^ saniruiFieous serum on the surface of the tongue, 
l»rorlucinL' the * dry. l>rowu ton;rue.' characteristic of severe fever. All 
thoe ]>roniiuent syni])toms call your att4>ntion to the interstitial death, 
the lessened life of the body. 

*' The increased heat iu fever is to a careless observer rather adverse 
to the doctrine which I have advanced^ that all disease is an evidence 
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nnd, shrunken from tlie enfeebled eifrculiition, the patient becomes 
dull and careless about his condition, and gradually passes into 
that unconscious stat(» known as coma. Hour by hour the i)ow- 
er of the h^art is enfccbliMl, the blood that fails to reach the surface 
sta*rnatcs in internal parts, all functional activity is arrested ; the 
>kin, kidneys, and bowels, and the brain and spinal cord, have no 
inlluen<M' upon the body. Finally, we notice a marked change 
in the blood itself; it not oyly circulates feebly, but it decom- 
poses in the vessel and gives rise to disccdorations of the surface, 

of diinini.slied vitality. And in truth it rc«iuiros .sonio th<>u;:ht to see 
whv it is nt)t a cMinclusivc ol>joction. But an answer to the idea of an 
auguientation of heat beinsr necessarily an auirnientatinn ot* lil'e is aflforded 
by the fact of many recorded instaiu-t'S of tin; inerease of corporeal 
warmth having taken i»laco in corpses aetually after full death ; so that, 
discartlini; at onee the n(>tion of its b(*in;,' a proof of vitality, we nuiy try 
and trace what cjiuses, really rather to ]»c associated with death, may 
give rise to it in the casts un«ler our eye. 

'* In the first plaee, in fever you liave a diminution of the evaporation 
which takes i>laee from a heiiltliy skin, and whieh acts as a powt.rful re- 
friirerator, as any j)hysiol(»;risi who has ])<M>i»ired knows full well. The 
dormant dry skin doi'.s not do its (ro<)ling oftiee. Then in the seeond 
place, there is a nnieh larirer (lujuitity of dead matter to he evaeuared, 
and the destructive metamorphosis of the dead matter, the semi -vital 
chemieal destruetion. raises tlie t(?mi)(»rature. as all chemieal solutions 
do. Whenever metamorphosis is rai»id the ti'm]»erature is raised. But 
this nn.'tamorphosis alone, this j)assa,L'«; of livin.ir into inor.L'anie matter, 
can not be c;illed an inerea.<e of life, inasmueh as it indicates an advance 
of death. It is neeessarv, mav be. to the removal from the bodv of i)oi- 
soned in.srredients, and is so far an ailvanta;L'e. hut still it is an indication 
of tlie quantity that is p<u.^one«l. Such an* some of the most i)rominent 
C(m**eijuenees of the typh-p(Uson in the human body. 

*'You may call to mind very likely, waruiniis T have given you a.L^ainst 
the old Immoral patholoirist's doctrine of a ni'ifrrifs ////</^/, which was 
lookeil iijuui as the disease, and which he tliou.irlit lie had doiuj liis Juty 
by endeavorin,ir to eliminate. 'Sundy, ' you will >ay, * this whitHi you 
have been describing is a most tyi)ical ntnti ria nmrhi ; if 1 evacuate this. 
I euro the disease.' Not so fast — the bidlet wlii( h ent<*rs the soMiers 
ribs is a ?»'/</•/•//< 7MO/7;/* — have you cured the disease when you have ex- 
tracted it? Nay, more — suppose the bullet passiMl riiiht tliroui:h the 
chest and went out on the other side, wfudd you consider tlu^ disease ironc? 
'So; the typli-poison is not the disease, any more than a bullet, or sul- 
phuric acid, or opium is a disease, though each may be a material cause 
of disease. The partial death which these agents cause is the disea.^e 
— is that which requires to be treated, and which must be the chief i»(unt 
for the physician's consideration." — Ctiambri'$ " 16'iu uMdof bj'-;* \^\^.^5^^^ 
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and with this death of the blood occurs the death of the whole 
bodv. 

454. But it is sekloni that it thus overjwwcrs the vitality of the 
blood; and, liaviiig gone as far as the development of the chill, 
the vitality of the entire system is aroused for its opjwsitiou and 
final removal. All experience goes to prove that there is a sur- 
plus formative or vital force, as we have noticed heretofore, and 
I think that any who have closely observed the phenomena of 
diseased action, esjwcially in their own persons, will l>e satisfie<I 
of the concentration of this j)ower to resist disease at any one 
}>oint, and will so order the entire mechanism that its final re- 
moval will be efTccted. 

455. Noticing the effects of this animal i>oison still further, we 
find that slowly the chill is removed, and following it there is 
great activity of the circulation, increased respiration and oxy- 
genation, and an increased temperature. Undoubtedly the effect 
of the increased activity of function is to burn much material 
that would serve as a cause of disease, but all is not destroyetl. 
Examining the entire progress of fevers, we conclude that the 
peculiar poison is nirely if ever burned, but that the increased 
combustion is confined to the waste of the bodv. In the case we 
are considering, the jmison remains in the blood, and from it 
develops a material of like cliaraeter from which the blood frees 
itself by tlirowing it upon the skin in the form of small-}K)X pus- 
tules. Tliis miiv be reii-nrded as an exeretorv act, and is alwavs 
associated with elimination bv wav of the skin, kidnevs, and bow- 
els, iu person> who recover 

450. There are some things iu the pathology of such a fever 
tlint we do not un<ler*;t:ind. AVe <'an not see the utilitv of the 
great exeitatiou of the ein.Milative an<l nervous systems, especially 
oi' its long eontin'Kinee. Neither can we see why it is that the 
increased combust ion, which is <'ontinuonsly maintained, does not 
consume th' exciting cause — tlu* animal poison. 

457. It has Ioul:: been remarked tliat, as a general rule, thoJ«c 
fev<'rs that were sudden m their advent, run but a short course, 
while those which had a loi\<^ \\evuKl of uxeubation had a protrac- 
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1 coui-se. So true 19 tliis, that we may determine tlie (luratioii 
of n ffvei'j in a majority iif cusps, liy lliis, and give it i)roi)er rlass- 
ificatioti. No ]itiyHiciuii of exjuTieiice woidd icgnrd a fever as 
sei'ioiiH or of long dtiruCioii tliiit eanie tip in one tlsiy or oiieiiiglit, 
ill a ^wi-son |treviou8ly iieulttiy, no nijilter liow liij;li iht- fever iini, 
or iiow iiiucli llie |nitieiit siifleml. Bill, on llie e.inti:ny, if U,- 
learned tlinttliere Iiml licen 11 gnidiiiilly iiii-reiisin<.r |>i'«>lniiiiiiM'\- 
t ending; over a period of diivM or H-eeiis, lie would at onreeoiK'liidc 
thiit lie had a pi-otrneted il'iml a soritnis ease. Tliiis tlie dnrntio^i 
of a fever is in almost dirvil isilio to llie diinitioii of tlie forniim; 
stage. 

4o8. It seeniis (o me llicre is l.u( one expliiiintioii (n tlils. iokI 
that is, tliat the organic |ioison cniu-*iii>; t lie <lisea.se s.. iiiHiieiieen ihc 
blood, dnriiig the stage of incnbaiinn, that the tii^iies formed 
dnring this jwriod are imperfeet. In other woi-dti, that all new 
formation.^ after the introdiietion of the eaiise of diseawi are in- 
fluenced hy it, ond that its iintnnil dnialioii is nntil ulIsneL ma- 
terial is removed. We fieoiiently fiiul (lersonK who have reeov- 
ered from a protracted fever saying that they feci better than 
they have for many inonllis, like a new man or woman ; and there 
is no doubt but that this is llie case, as we know they are liter- 
ally renewc<l. 

• 459. The question, then, if these be facts, is ; is it ever good 
policy to arrest the progress of a fever, but should we not rather 
watch its progress, see that there is no niidiie distiirhauee, 
and thus conduct it to its natural termination? If there is 
a certain amount of the solids that liavL' an enfeebled vitality from 
the Kuise of disease, the person can never have jterfeet health un- 
til these are rcmove<l ; and we observe in those coses of eoiilinned 
fever in which the emaciation has been greatest, tiiat frequently 
this renewal of life is most complete ; and conversely, that when 
there has been but little eniaoialion, convalesce nee is frequently 
retarded, and it is a longtime bcf<ire the jmlieut feels cntii-ely well. 
Now, while these are facts, Ido not think It necessary to conclude 
that the fever must have a duration of from three to six weeks, 
^■■d that the jiatietit must be greatly emaeioU-iA auA e-s.Ww*\v\. 
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For, as wc have soen, the prooos-sos of waste ami oxcreti«ni are 
<l('ran<^iMl, and arcMiol as rapid as in licaltli, anil exporieiire luvvw 
that we niav oondnct tliose processes much bettor without tlian 
willi the plienoniena of fcfver, and finally arrive at the same n- 
suit — the entire purification of the body. There is one UfKlitionnl 
reas(ni whv this .should he done. Xot only, have \vc the foniui- 
live lesion that has ocrurred in the nutrition of tissues thirinjr the 
period of inciuhation, hut durinj; the proj^ress of the fever the 
otlier tissues are injured hy direct contact with thcnniiuai |miih)1i, 
hut principally hy the deran;^cinent of function which is inciden- 
tal to it. 

4<j(). I claim, therefore, that such treatment as will modifv 
these dcrani^cnHMits of tunction that we call il'ver, and will re- 
i'stahlish the n(»rmal wasl»» of tissue, and its ren>ovaI hv wav of 
the skin, kidneys, and howels, and that will reston* digestion, 
assimihition, and nuti'ition, to noplace such waste, will ti»rin a 
rational treatment of fever. Let us notice the several parts of 
such a treatment. l)y the u>e of sp(»cial sedatives we reduce tlie 
fre<jueney (►!' the pulse (ra])idity of circuh\tion) and the freqneno}' 
<»f res]>i ration — hene(» the su])ply of oxyj^en and conihnstion. We 
have remcilies thai <'ontrol irritation of the nervous svstem, i»iv- 
inir reirular expenditure ol' ui-rve force, and increasinj]; its amount 
if it hecrome^ nrcess-.irv. We have also remedies that to sunwQ 
i'Xtent eniiirnl iht- .-eptie proe(\sses in the blood, and antidote the 
H'ver poison. With the circulation re(hiced to the normal stan- 
danl, we ean readilv obtain secretion and the removal of waste 
by the three principal einunetorles : and we have other moans 
that plae<* the stomach ineondition to receive foo(J, that aid dij^os- 
tion and nutrition, and thus f:ieilit:it(» the replacement of the 
worn-out tis'^ue a> l'a>t as it is remove<l. If it is tardv in break- 
inu down, and in that retroixrade mcMamorphosis whi<di fits it for 
excretion, we have additional means whieh iacilitate both of these. 

A^W. It is not necessary to wait, then'fore, fi»r the slow i)ra- 
i'csses of (hsease, whieh must necessarily Ih' im}KM'fect ; but instead 
of this, we make j)rovision f )r a more rapid waste of the diseased 
mntvrhil of the Idood am\ \W (\Wv\sviA vWvx^^^wd at the same 
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time for its renewal by the orgaiiizntioii of new tisyue and new 
blood. As Dr. Chambers grai)hieally describes it, it is a literal 
renewal of life. 



INFLUENCE OF VEGETABLE MALARLV ON THE 

BLOOD. 

462. A certain class of diseases are attributed to the action of 
a i)oison called vegetable maktria, but exactly what this cause is, 
is a matter of dispute. The facts, so far as we can gather them, 
are these : that in certain localities where the land is low and rich, 
and produces an abundant vegetation, when this vegetation un- 
dergoes decomposition in the fall, a certain class of diseases, 
periodic in their nature, arise. The intensity of the cause seems 
to be in direct proportion to the amount of vegetation and the 
rapidity of its decay. If the season is very dry, ami the vegeta- 
ble matters desiccate, there is little or no ])eriodic disease; or if 
the season is very wet, so as to keep them thoroughly saturated, 
the process of decomposition is slow, and there is likewise immu- 
nity from this class of diseases. 

463. These facts have led to the belief in vegeiahle malaria as 
a cause of the entire group of diseases manifesting distinct ])eri- 
odicitv. And it is assumed that the exhalation from such decom- 
posing .matter possesses the )>roperly of setting up within the 
blood processes of <lecomposition which give rise to the phenom- 
ena of disease. In this light we have to view the gaseous exha- 
lations as organic matter undergoing putrefactive deccmi posit ion, 
and cai>ai)le, according to tlie jjropositions of Liebig, of setting 
up similar processes in other organized matter. 

464. It is objected to this, that the most delicate chemical tests 
detect no difTercMice in an atmosphere where ague prevails as an 
endemic, and in those districts where it is never known. To 
this it may be answered, that it is likewise impossible to detect, 
by any chemical j)rocess, any atmospl\er\e eWug.^ \\\wYVi v^\v^^vlv^, 
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or fever, or any epidemic disease, is prevailing, though thew is 
no doubt whatever but there is' a very marked chan<i:(*. 

460. To tlie faets named in (4G2) we may add that the poinui 
is cognizable by the senses, so that a person very siKsceptihle dt*- 
tects a differencje as soon as he is brought into an ntmosphere 
impregnated with it ; that it ^vill set up a putrefactive 2>r(>cess in 
animal or vegetable matter, according to tiie laws laid down by 
Liebig. Thus numerous experiments have proven that fresh 
meat decomposes much more rapidly in the atmosjdiere of a 
swamp than it would in the pure air of high grounds. Another 
experiment is suggestive, though very crude : the atmospheric 
moisture condensed by ice speedily undergoes putrefactive decom- 
position, and presents the most tangible evidence of noxious mat- 
ter to our senses. If distilled water, fresh animal flesh,. or vege- 
table matter, be placed under a bell-glass and the air exhausted, 
no animal or vegetable growths will be found after the lapse of 
days or weeks; but admit the air, and a multitude of inicmscopic 
forms will be developed in a few hours. If the air we breathe is 
thus loaded with the larvie of animal life, and the seeds and s|)0- 
rules of vegetable life, which can not be detected by any process 
known to science, we have no reason to reject the doctrine of ma- 
laria because it bus not been thus detected. 

4()G. The influence of the paludal poison, whatever it maybe, 
is verv similar to that heretofore noticed. It manifesto itself 
first in a growing debility so insidious that the j>erson harJlv 
realizes his loss of strenuth and vliior until the disease is fullv 
usliered in. All the procrsst's of life seem to be enfeebled, ami 
there can l)e no doubt that the nutritive processes are enfeebled, 
and th(^ tissu(\s are really imperfect. We have the positive evi- 
dence of thi- in the severer and more protracted cases of the 
disi»:is(', in the appearance of the surface and the sensation given 
in passing the hand over the surface. This gradually increasing 
loss of vitality at leni>th enlmiiiat(\s in a chill, following which is 
fel)rile re-a(^tion, and then a secreting stage. This is the typical 
form of the disease, but there are many variations from it. 

' Mr 
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467. Ill an iiitermitteiit fever We liave tlie iwirosysm as abovc- 

samed, in which the fiyetem fieenis to free ilSL-lf fi-om the jioison, 

sand (hen comes a period of rest, or rather leatored function aiul 

lieulth. But in a longer or shorter time the consc reproduces 

[', and we have anolhcr paroxysm as before. I have no ex- 

nlauation to offer for this perlodlcHij of disease, as every one of 

my readers cnn form his own theory from the facts presented, and 

with as much probability of being right. What we observe i;*, 

;!iat many fnnctious of the body avc performed periodiefllly', and 

s morbid process is influenced by similar laws. 

46S. It. has been proven that this cause of disease may be 

■voided, at least to a very considerable extent. If the dwelling 

s placed in tlie forest, and the ground remains unbroken, there 

s bnt Httle of this influence! So if a house built on the prairie 

B sheltered in the course of prevailing winds by a grove of trees, 

r by an elevation of ground, and the laud is left unbroken for 

; distance around it, there is almost entire immunity. On 

iie contrary', the miasmatic poison is developed by cultivation 

d clearing, and a house placed in either newly cultivatwl ground 

p a clearing, insures ague to the inlmbitants. There are niedici- , 

1 antidotes to the malarial poison, but I need mention but one 
—qitinia — which is so positive in its influence, that It is relied 

mn by vessels visiting the intensely malarial regions of the 
African coast. 
469. Dr. J. H. Salisbury rciwrts a series of observations made 
mil this subject — American Journal of the Mtdical Sciences, 
, 1866 — and claims to have uniformly detected in the atmo- 
»ere of malarious regions multitudes of algoid cells, from plants 
I palmfllniti type. Suspending plates of glass one foot above 

2 ground during the night, the under surface would be covered 
with drops of water, which, when examined with the mtcroscojie, 
ftiowwl this vegetation. The most singular part was, that the 

a of soldiers sleeping on the ground in such localities showed 
e cells in large numbers. From these observations Ilr. Sal- 
ry claims that this cryptogamic vegetation is the cause of 
leriodic disease. 
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470. If now wc examine the evidence that the lesion in these 
eases is primarily and i)rincij)ally of the blood, wo will find it 
abnndant and eonehisive. In his remarks n|K>n the iiiteriniilv./. 
fevers of the Genessee eonntrv. Dr. Stei)hens savs : ^^During mv 
residfiiee in thi.-» eonntrv, in the months of S(*ptcmber and 0<Ho- 
ber, 1830, I bled s(»veral individnals who resided in some of the 
most sickly places, bnt who had not yet been attacked with the 
fever. In every one of these the blood invariably prescjnted the 
same pecnliar diseased ap^jcarance which I had observed in those 
who reside near the swampy sitnations in the West Indies. It 
was very dark in color, and evidently deranged in its physical pro- 
perties, while the sernm which separated, in place of being clear, 
had a nuiddy or brown color, and in some eases an oily ap|>ear- 
ance. In fact I did not meet with one intelligent practitioner 
in that conntry who did not recognize the fact that the blood of 
the iiduibitants, dnring the sickly months, was veiy differeut 
from that of those indivi<lnals who arrived from healthy situations; 
while even in those? who reside in the most unhealthy situations, 
and who had not vet had the fever, it is not onlv dark in color, 
bnt evi<lently so much diseased in its properties as to be veiy un- 
like the blood of health." 

471. Passing over the opinions of Drs. Tweedie, Rush, Hume, 
and many others, we will adduce some recent investigations on the 
same subject by Dr. J. Forsyth Meigs. The first ease was a 
vouny: unmarried woman, who had suffered with intermittent 
fever ior six weeks. "On pricking the finger and placing a drop 
of blood under a <|uarter-in(!h lens, it was seen that the red cor- 
pu>eles were not more than one-fourth as numerous as in health; 
the white e()r])UM'les were about normal in quantity, but what 
especially arrested attention was the presence in the field of 
numerous particles of irregular shape, with angular edges, of 
blackish color and entirely opacjue. These were the pigment 
granules of Dr. Freriehs." In case third, "the blood drawn 
from the fiuixer exhibited under the mierosco})e more than the 
normal pn^]>orti<)n of white corpuscles, with several pigment 
gn\milc:6 in each field. T\\e veA ev>YY\\sv.Aii^ ^\\^^Yod gelatinous, 
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but, for tlie most jwrl, entirely (Iksn 
n'siJiie." 

472. These are the grave appearances of (li.seased action, iiiiil I 
liave only brought them forwarJ to prove that even to our senses 
the evidence of diseaBo*! blood is conclusive. But as I have had 
oeeasion to remark l>efore, we can not, by the mierosco^te or 
chemical re-agents, detect thosw subtle changes flliicli inflnoncc 
the formative force iu construction, or the chemical forces iu dis- 
integration, even tliough we may appreciate their existence, and 
by extended observations and comparitmns, determine their laws. 



47.'J. Tfealment, — Becognizing a malarial poison in the blood 
as the cause of diseased action, it would be ratioual to employ 
an antidote to tliis if Hnch can be found. Quinin is the only 
agent tiiat has a marked influence in this directiou, and though 
we Clin not tell why or how, the fact is evident that it iwissessea 
the antidotal [>ower. We have noticed the fact that it is em- 
ployed to resist the" poiaoii, or as a prophylactic. To get this 
antidotal iufluenco, it is ucceflsary that the stomach be in such 
condition that the necessary quantity may be speedily absorlwsl, 
that it does not irritate tlic nervous system, and tliat the excre- 
torj' organs are iu sucli condition that they may be readily influ- 
enced to increased secretion. The only other agent that has been 
etuployed as an antidote to the malarial jwison is arsenic, but it 
is very donbtfnl if it has any such power. The other means em- 
ployed are such as will restore a normal activity of the digestive 
organs, improving the appetite and digestion, and consequently 
nutrition. And by the use of diaphoretics, diuretics, and mild 
cathartics, we stimulate the removal of all imperfect material 
from the blood There is no doubt but that a treatment that has 
for ila object activity of the excretory organs, and consequent 
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Tin THK BLOOD. 

474, As evidence of the coi-reclnesa of tlio jmsUion assumed, I 
quote from Dr. GoUiiig Bird: "Altlioiigli believing most roni- 
plelely tliat ngiie is primm-ily excited by the influence of a (»ecn- 
liar septic (misoii derived tram niarsli miilanH, I du not for a nto- 
meiit assert tliat tliis |>artieiilar jwtsou i» t-scretcd in the iiriiw 
during the recovery of- tlie patient. The great infliifiioc of tlm 
malarious jioison is, in all jirobability, essentially and ]mmaril,i 
exerted \i\wn the iiervona system, es[»ecially on the oi'^^iiit: or 
ganglionic structures, wliicli preside so iitn»ortanlly over the func- 
tions of secretion. Tims all the secretions elaborated in the body 
become effected, and, as is well known, a ivmarkable tendency to 
congestion is observed in the |>ortal eireulation, destined more 
jiarticiilarly for the dejinration of matters rich in carbon. (?) There 
can be no donbt tliiit the nuheulthy secretions tluis formeil be- 
come active agents in keeping nji in the boily the impression of 
this disease. One of the great elements of snecessfnl treatment 
must, of necessity, be the depuration of the blood, and thufl by 
freeing the system from tbe depressing inflnence of these vitiated 
mnttei-s, allow the vital jmwera to throw off the influence of the 
jM>ison which for a time opiireascd them." 



L 



INFLUENCE OF ANIMAL MALARIA ON THE BLOOD, 

475. We bave already examined tbe laws by wliieh decompos- 
ing anitnal matter acts npoii other matter containing its elemenla, 
and in this place we wish only to look at it as a cause of disease 
when introduced from without the body. Quite a number of 
disease^' are wupjwsed to owe their origin to this ciinse, the priD- 
eipul of wliicli arc the continued fevers, criipflce fevers, and ery- 
si|H.<loid iiiflanimutions, Tiiese nniv be either ftiOrmic, uporailic, 
tir epiilemk; and viiry in inteii.^ity aceordinj^ lo tbe activity ol'llu' 
nnimal )ioison. 

476. These affections are endemic when conKned to .single sw- 
thiis of country, and in a\\woat aW cases \v S^iiM?^ \<;i ^tntaine 
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e source oi the miiisni. h hcii it is ?|>ora(lic the cause is exeep- 
tiiJiiul, and is sometimes difEiGiilt of detection. When the iiiflii- 
«iicf Ijfcoiii'es epideniii', the cause is trniismitted mid |ir<n)agafcd 
ill the utiiius]>)icre, reeeiviiig iiuw aeccssioiis from every aise of 
tlie disease. Certain elaHses of these diseases are hifodlom, pm- 
ilticing the jioison iti such form that it ^fill hifluence others who 
come ill contact willi it. The eruptive fevers are naturally infec- 
tious, reproduciug the animal poisou that propngalca the disease. 
Otiiei-s are only infectious uuder certain circnmslances, as typhoid, 
typhus, and pnerjieral fi'vers, and erysijielas, the cause of the dis- 
ease assuming greater intensity in pro portion as the disease is 
aggravated. 

lu refereuce to this Dr. AVilllauis remarks: "The blood is 
])robah]y the chief seat of the morbid poisons wliich escite vari- 
ous contagions epidemic and endemic diseases ; and when these 
act most intensely it is much changed in its pliysical characters, 
lieing rendered darker, indisposed from defect of fibrin to coagu- 
late, with breaking np of many red corpuscles. Pi-obably, too, 
the blood is the hot-bed in which the morbid poisons arc propa- 
gated, whether by seeds, ova, cell-geniis, or parasites; and it is 
through changes in its composition that many of the destructive 
effects of these poisons are produced. 

" Dr. Francis HoAve communicated measles from one person to 
Riiotlier by inucnlating with the blood of a patient affected with 
tlie disease. Gendrin describes the following e-tperimeut: 'A 
man who had been skinning a diseased animal was seized with 
putrid fever, attended with an eruiition of Hh>nghing ptistnles. 
Sime liloofl taken from this man w;is iiijecled into the cellular 
tissue of the groin of a cat; the animal was soon affected with 
vomiting of bile, dyspnoea, freqnent, small, irregular pulse, dry, 
brown tongue, with slight convulsions, and died seven hours atler 
tlip injection.' The same jKithologist prodnced in animals various 
severe symptoms, sin-edily ending in death, by injecting into their 
veins blood from a jwrson laboring iiiuier coiiflnciit small-jKix. 
MM. Diipuy and Leuret commnoicated to a healthy- \\«T?ft vVve 
mali^waut pustular disease called charbrm^Xfj mjec\.\\\^ \\\Vi XVa 
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veins some of the blood of a disenseil aiiimnl ; and M. Rciian! 
l)roi»!igated glaiidci-s from one horse to another in tlic same tnu 
ner. Andral (juotes from Diihamel an extraordinary case,! 
whioh, blistering, puslnles, niiilignnnt fever, and death, fiiUowa 
the mere ecmtaet of the diseased blood of mi aniniul wltli th 
lips. Other instances are on record of siekness, fiiintnese, aM 
eerious iIUicsti being enused by llie odor of hlowl." , 

477. I do not think it necessary to adduee other evidenee il 
proof of the existence of sueh animal {H>ison,or its influence u|mN 
man, for it is generally received as true. And if tho reader wi! 
again turn back to the quotation from Liebig, he will have till 
laws that govern the formation, action, and propagation of tbeM 
animal miasms. 

478. The contagion of cholera undoubtedly belongs to thil 
class. Generatini where liiiman l)eing8 are closely crowde<l to- 
gether without regai-d in cleanliness, drainage, or ventilation, anj 
,with the degree of heat and moisture that favors a rapid pntre- 
fiictive process, it i-esemhles typhus or yellow fever. So, likeuistv 
it receives a fi-esh accession of strength wherever it finds thesaaia 
conditions, as was markedly manifest in the rapid spread of the 
last epidemic. Not only does it liear tliis relationsliip to other 
animal poisons, but we mimt regni-d it not only as an epidemic, 
hut also as a contagious miasm. The proof that the ptjison of 
cholera produced during an attack Is the exciting cause of oihcr 
cases ia beyond cavil. But although we must regard the epidemic 
influence in the atmosphere, yet the disease is only propagainl 
through persons, or material that has come in contact or received 
the excretions of cholera patients. 

479. The means of projihylaxk against this class of diseases 
may he aiTangcd as follows : Firet, as regards the entire removal 
of the source of infection, as when a oeesiwol, drain, cellar, eW., 
is tlioroughly cleansed, and all animal matters are i-emoved; sec- 
ond, when by the use of & class of agents lcrme<] disinfectanU 
tlie products of decomposition are destroyed, or the procc;*^ "^ 
decomposition is arrested; and third, by careful attention tn tlii> 
geiienil health, and es^wcUiUy that excretion is free, and all l!"^ 
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ases of life well performed, we enable the body to resist the 

I of the poison, and esist it oiit when it lias gaiiipi] entrance. 

c first is of must ini[Kirtiiiice, and ehoiitd always stvure atten- 

[Kissible. I have known iiistui ines, where a iiciglihorliood 

8 severely seourgcd with typhoid fever, losing some of its meni- 

;, wlieii » few days labor would have entirely removed the 

e. Our experience with cholera not only proved the value of 

|eanlineF!8, but also the iK'nefit to be (Icrived frani a judicious use 

f (lis! life eta nts. In New York the eiiolera [Kiii^jn was literally 

lught out of the cily by the use of this class of agents, 

480. It may be stated that none of these poisons are ca|)ablo 

of prtMlneiiig disease unless there h a failure of vital |TOWer in 

the individual to be attacked.* So jierson in the jKissessiou of a 

aouud, iietive body, will be attacked, no matter bow virulent the 



*"It hiia been already staEed that tbe disposition to Buffer from zyino- 
tio diseases is conTii!i;tt.-<i with a wtiiknoss of tlie fnnclioria generally, bat 
it is more parliculnrly favored by the prueenoe in the blood of an easily 
deconipciaed aisoiized nimtLT resulting from the retrograde trsnsformation 
ordep.iy of tissues. Thus after great bodily fatigue, after severe wounds 
or otber injuries, and after delivery of women, where there is more than 
usual of an effete matter in the blood, there ia great susceplibility to zy- 
motic difnases and a liability to theta in an aggravated form. So also in 
tbe development and progress tif these disensos. we have many proofs 
that their essential seat is in the blood, though their aeiioa may be ex- 
erted on various tissues or organs. Thus tbe earliest symptoms are those 
of geueral vreukncss and uneasiness, with disturbanee of the circnktion 
more constantly ihnn of any other function; and not unfrequently, as 
before mentioned, with an obvioasly altereil condition of the blood. lu 
the worst cases of Eyniotio disease, where the poison is most virulent, the 
change approaches to putrescenee; and the excretions first, and eventu- 
ally the whole body, exhale offensive odors, and give evidence of the 
prevalence of a decomposing force opposed to the conservative powers 
of life: and this corrupting influence may triumph in a few days, or even 
in a few hours, before any secondary or local changes can take place. 
This has been observed to happen in the plague and in the worst forma 
of putrid or pestilential fevers, in which the blood seems to be so rapidly 
corrupted that it no longer sustains the fanetions of life. In like man- 
ner the poiaun of the most venomous serpents appears to exert its deadly 
influence on the blood, which it renders the medium of death to the 
whole body. 

" But the more usual operation of zymotic jioisons is of a more mixed 

jjaraoter, comprising much local irritation as well aa ooi»ft\A\.u.vnmsCi i!\.*- 
MDoe and depression. Thus the poisons ot the exa.ttl.Vemattt.^voi'a.fte. 
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cause. It requires a i>revious debility, either from jiliysical i 
cise, from irregular meals, from change of diet, fi'oiu oxi-esaii.t 
emotions, or tlic many slight causes of tlii<turl>an«> to ^vhich iii«a 
are constantly exiwsed. It will be noticu*! lliut in each of tin 



various specific forma of cutaneous itiflftmmation ; and that of searlatii* 
also affects the throat and frequently ihe uriniferous tubes, and lueule* 
the air passages — with inflammalorynr congestive disorders. 

" The follicular iuwsiinal lesions in typhoid fever, and the more iif 
tenae phlopoaes and ulcerations of epidemic dysentery, are further ei- 
amples of local irritation resulting from the presence of a morbid poisoa 
in the blood, Now, although these local iu&anni mat ions are proofs of 
the activity of the respective iwisons, and arc, in fact, the fiici of their 
multiplication, yet they appear to he parts of a process by which the ikjiiwo 
ia brought to a surface from which it may be eliminated from the systeoL 
and the blood freed from its contaminating influence; fortheyall involve 
moreor lessof a process ofefl'usion and discharge, and the more simply and 
snperfioially this takes place, without spreading deeply and diaorganitiif 
the testures, the more favorable will he the result. Thus scarlatina, the 
eruption of which is vivid and soon ending in desquamation, the thrW- 
inflamnintion superficial and attended with free secretion; measles with 
full forid eruption, and the catarrhal affection ending early in defltutioa 
and expectoration : small -pox with distinct pustules circuotscri bed by a 
firm phlegmonous base, which protects the Byst«m while the pnstnle 
matnrat«B, and then soon dries into a hard inert scab; typhoid fever, in 
which an early moderate diarrhioa indicates the activity of the intestinti 
follicles in throwing off the morbid matter: these are examples of tbe 
favorable operation of the vif wiimtfn'x nutiiTtK in the removal of a noi- 
ioua influence. On the other hand, in scarlatina, where the eruption i» 
not persistent, or is livid, and the throat iuflammation is deep-seated, 
with much swelling, sanious and fcetid discharges, and sloughy patchu; 
in measles, with a dusky and imperfect rasb, and the inflamniation of the 
air-passages assuming the form of croup, extensive bronchitis, or evea 
of pneumonia ; In small-pox, a very copious eruption of confluent, fat- 
tened pustules, with little or no induration at their base, but much dark- 
red diffuse swelling of the integuments and cellular tissue, sometiiuM 
with purple ecohyniosed spots or petechia, and sanguinolcnt disdisr^ 
from various mucous membranes ; in typhoid fever, a torpor of the bowels 
and other excreting organs, with tympanitis, dark sordes on the teeth 
and tongue, petechine on the skin, and genera! oppression of all the func- 
tions : in such forms of disease we see evidence of a prevalence of the 
operation of the poison in depressing the vital powers, in injuring (he 
eondition of the blood, and in depressing the local processes intended fnr 
the protection of the syritem, Various combinations and cnmplioaiionD 
of these two opposing influences— the poison and the re-action ngaiwl it 
— constitute the infinite diversitj' in type and form that toxfemio disetscs 
present"— mV/ioms "Prineiplrsof Mrdir.w" pp. 199. 191. 
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there in not only a temiMn-ury exliuustiim oi' vital jiowci- to resist 
disease, but tliiit tliey leiiil to iiieieiise llie amount of effeto nia- 
teriul ill tlie blood, wliicli is a nidus for the [iiiimul uialuria. Tlie 
thtnl means of propbjlaxis, tberefore, should never be iieglecte<l. 
Thus we insist that those who nurse the sick sltall be heahliy, 
shall have their food with regularity, shall not be exhausted by 
over-exertion, and shall have regular [leriods of rest, and all per- 
sons within reach of the infection should be prorfi-teil by well- 
regulated liabits, and by appro|)riate medifinrs-, If there was a 
fiiilure in any important function. 

481. Treatment. In looking at the diseases produced by this 
cause, we can not but remark that iu moat cases the rapidity with 
which the poison acts upon the blood is almost in direct propor- 
tion to the excitation or irregularity of function. With a rapid 
circulation and respiration, and an excited innervation, a fever 
progresses rapidly to the destruction of blood and tissue, and con- 
sequently to life. With an irregular circulation, respiration, and 
innervation, the destructive process progresses just as rapidly. 
Therefore, I claim that the first indication in all of these cases is 
to obtain a i-egular ciiYrulation, respiration, and innervation. 

482. If the pulse is frequent, and the blood courses through 
the body with great rapidity, the si>ecial sedatives should be em- 
ployed to reduce the circulation to a normal standard. But if 
the current of blood is sluggish or feeble, especially as regards 
the capillary circulation, with tendency to stasis in internal organs, 
and pro[x>rtionately feeble circulation to the surface and extremi- 
ties, means should be employed to get a more vigorous action of 
the heart and arteries, and an equal distribution of blood. In 
addition to counter-irritation and dry lieat, I would suggest small 
doses of lielladonna as answering aii excellent purixise in this 
case. These are the most important parts of a rational treatment, 
and must precede all other means. 

48.3. An excited inner%'ation exhausts vitality, and is one of 
the most prominent causes of death in many of these cases. It 
is much worse than feeble innervation, for it causes an exi^ndi- 
«re of that whicli is absolutely indis^iensablc to lUe, «U\\e \.V\% 
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last is sometimes conservative. The means for eontrolliug these 
lesions of innervation will be named hereafter. 

484. If we can control the circulation and innervation, we not 
only check the action of the poison, but we place the excreton- 
organs in such condition that they can perform their function, and 
thus remove the effete matters and animal miasm. This is the 
case in cholera as well as in fever, though in the one case the 
condition of the circulation is directly opposite to what it is in 
the other. It is not possible to remove the whole morbid pro- 
duct in one day; indeed it may require several days; but if it 
is possible to get secretion at all, proper means will continue it. 
I have stated before, it is the gentle action of the excretory or- 
gans that we want, rather than great activity. 

485. In the mean time there are certain remedies that control 
the putrefactive process, and to the extent that they do this with- 
out impairing the vitality of tissue, they will be found useful. 
Of these I may name the alkaline sulphites, chlorate of potash, the 
mineral acids, haptisia tinctoria, yeast, etc. The directions given 
in (424) will enable the reader to select the agent best adapted to 
the case. 

480. There are some agents w^hich tend to conserve and in- 
crease vitality, as the bitter tonics and stimulants, and these may 
be occasionally employed with great advantage. But the stom- 
ach being kept in good condition, an essential part of the treat- 
ment is, that the patient be supplied w-ith a portion of easily-di- 
gested food in fluid form. This is an indispensable part of our 
treatment, and one to which we attribute much of our success. 



CHAPTER VI. 



THE LYMPH AND ITS CIRCULATION. 

487. The lymphatic circulation has not been studied as much 
as some other less important parts, though much of its history is 
quite well known. From every portion of the body the small 
lymphatic vessels carry a material which, after passing through 
the lymphatic glands, is discharged into the general current of 
the blood. We know but little of the motive-power by which 
the lymph is moved through the vessels, but judging from their 
resemblance to blood-vessels, we attribute it to the contraction of 
a muscular coat. Their origin in the tissues is also obscure, but 
they seem in general to form a plexus in the substance of the 
tissues from which the convergent trunks arise. 

488. Lymphatic glamh are interposed between the tissues and 
the thoracic duct, which discharges the lymph into the subclavian 
vein, so that every |>ortion of this fluid must pass through these 
glands before it can reach the general circulation. The structure 
of these glands has not yet been fully determined. Some years 
since all writers were agreed that the lymphatic vessels entering 
the gland were divided lip as it were into capillaries, and that 
these again converging and uniting formed the large vessels lead- 
ing from it, there being a direct communication and circulation 
of lymph through them. But it has lately been proven that 
there is no continuity of vessels, but that the afferent lymi)hatics 
divide and are lost in a peculiar cellular structure, from which 
the efferent veasels arise. This cellular structure receives a very 
abundant supply of blood through capillaries which are veiy 

minute. 

(233) 
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489. When we stiuly ibe lympli itself we find authors difTeriiig 
in their views. The iiiajoritv of writers regard it as a material 
that has been gathereil iiji fi-oin the mitritioii of tissue ; >rt other 
woitls, they aiipimse a siirjiUis of muferial tliruwii out, like chije 
ahnut a building, aiid it is the business of thp lymidinlir system 
to save this wante niateriiil, and carry it back to tlie circiilaliuu. 
I do not think there is the slightest foundation for such a theory, 
as we observe nothing analogous to it in any other function. In 
nature's processes the means are exactly adapted to tlie ewrfs, and 
as long as healtli is maintained there is no surjiliisagc. 

490. We have heretofore seen tlint both i-ed corpuscles and 
white corpuscles had their origin outside the circulation, and we 
ti-aceil it to the lymphatic system. Xow I think we have the 
best of reasons to believe that the lymph is not a waste, but 
rather that the formative force, which is active in the tissues, 
elaborates it as a I)asis for the formation of new blood. Going 
still further, we may rfeasonably suppose that it Is the representa- 
tive of tissue in its innate character, and thus every tissue and 
part would be represented in the new formation of blood. If we 
examiue a lymphatic gland we will find that it is a de|>ot for the 
rapid multiplication of cells, and this lymph is doubtless the ma- 
terial of which they are princi|>ally formed. And in the healthy 
condition of the body, the current of Iym])h jiassing from the 
glands to the blood, contains an immense number of these new 
formations 

491. The lymph, then, is the basis of the blood, and represents 
each individual part, and the vitality of the whole. It furnishes 
the germs of the red discs and white globules, and the principle 
of organization for the entire mass of the blood. Studying tlie 
lymphatic system in this way, it assumes an importance it never 
possessed before, and I believe that its pathology and tbenijx'utics 
will be studied with more care. Tlie evidence of Ihe truth of 
these projmsitions I tiiink very eonclnsive. First, the lymph 
-heara no resemblance in its |»hysical pfoiterties to material of lo* 
organization, but, on the contrary, seems to l)e verj' pure and 
plastic. Second, the lynipluitk' ghinds present a very active cell- 



I growth, ill tliiit iiitcrniciliatL' sin 



whicli the lymph 



frlcegatliered. Antl third, the lymph ^mssitig fruin the glands to 
' tile bhmil is a iiighly organised fluid, and poiitaiiiM the geiiiis of 



the future corpui*cIe8 of the blood. 

If we exnmine the history nnil iintiire of (■(.■rtaiii dlseiist-s 
whidi nmrkedly affect this system of vessels, wc will see that tin: 
above propositions gain additional eti|i]K)rt. Lot us lake first the 
tnaligiiaiit growths; it is now generally admitted that they are at 
firet local, but that afterward the entire system is influenced in a 
peculiar manner, and tifipiiMilly without the development of 
similar growths. It is conclusively proven that tlie so-called 
cancer-cells can not get into the blood llirough tlie veins, and if 
they should be taken np by the lynqihaties (which is just as im- 
(xissible, as they do not commence by oiien c\ti-emilies), they eonid 
not pass the first glands. So that Virchow, to give any reasona- 
ble explanation, had to supixise a cancer fluid or juice, which was 
capable of absorption. Now it is clear to me that this heterolo- 
gous formation, develoiwd in the normal connective tissues, and 
using its blood-vessels, lymphatics, and nerves, should obey, to 
.«Dme extent, the laws that govern normal nutrition. We know 
that it does furnish the lymphatics with lymph, which at first 
passes the lymphatic glands freely, and always passes to some 
«xteiit, ami this material is iltr bank from trhich a portion of the 
blood is to be developed; that is, it represents this growth in the 
Wood in the same manner as the lyni ]»h from sound tissues repre- 
ts those tissues. As the growth increases in size and strength 
inflnence on the blood becomes more marked, nntil at last it 
[ives ns that })eculiar condition termed the canceroun cachexia. 
493. Syphilis is another very marked example of the truth of 
titliese propositions. The poison always gains entrance through 
ic lymphatics, and some of the earlier and more constant phe- 
imenn ore of this system of vessels and glands. I claim that 
an why the disease is so general, so obstinate, and causes 
ich varied and .sometimes fearfid lesions of nutrition is, because 
ia a disease of the lymphatic system, and [loisons the fountain 
hich the blood ]» drawn. I have mud*: a. wmwWt t>l cr.- 
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aminations upon the cadaver in persons who were suffering fi-oni 
constitutional syphilis, and in every ease I found perceptihle 
lesions of the lymphatic glands. In one severe case, in which there 
was ulceration, nodes, and syphilitic psoriasis, there Mas not a 
sound lymphatic gland in the body. This person had died of 
the syphilitic cachexia. So confident am I of the correctness of 
these statements, that 1 will risk my reputation that no case 
of secondarv or constitutional svphilis can be found in which 
dis€»ase of the lymphatic system is not present. 

494. If we examine the matter closely, we will see that there 
is no other wav in which we can rationally account for the con- 
tinuance of the disease as a permanent part of the life of the in- 
dividual. The ordinary supposition that it is a morbid material 
in the blood, and goverened by the same law-s that control other 
animal miasms, is untenable ; for it would be an exception to the 
rule that after a longer or shorter time they are always removed 
by the excretory organs. On the contrary, we find that remedies 
that sim[)ly increase secretion do not iuHuence this virus, but, on 
the contrary, it retpiiros remedies that influence, the lymphatic 
svstem So true is it that the lvmi)hatic svstem is the seat of the 
disease that many physicians at once examine certain parts of the 
body, to determine the conditi(Ui of the glands, whenever a new 
case })resents. A friend of mine claims that in a very extensive 
experience, extending over many years, he has never seen a case 
in which there was not enlargement of the occipital lymphatic 
glands. 

4J)"3. If we examine the historv of scrofula, we will find addi- 
tional evidence of the truth of our proposition. It is a lesion of 
the Ivmphatic svstem, and necessarilv the formation of blood is in- 
fluenced by it, but it is only when, from some exciting cause, this 
lesion is greatly increased, that wt have such marked impairment 
of the blood. I do not refer to the scrofulous inflammation of 
the glands, for in this the deposit in and around tlie gland is evi- 
dently from the blood and is not accumulation of lymph, as is sup- 
posed by some. It is the initial lesion that interests us — that 



which iuflueiices the iln'iiialioii of" Iht; entire mass ol' the blood 
aiul the nutrition uf every tissup. 

496. To show the present u-aiit of knowledge on tliitt suhjoct, 
and as a nfgativt proof of the truth of my proposition, 1 will 
make two quotations, the first from Dr. John Hughes Bennett, 
■when describing the pathology of e:xudation ; the second from 
Mr. Paget, when spenkitig of the wrnfiilous or stninioiis diseases. 

Dr. Bennett remarks: "Of the ultimate cause producing this 
difiereuce in the formative power of the exndatiuu we are igno- 
wint but reasoning leads us to the conclusion that these changes 
Vid effects depend, not ui>o» the vascular system, which is the 
mere apiiaratns for the production of exudation, nor uj>ou the 
nervous system, whicii condnct.s impressions to or from this ap- 
paratus, and not on the texture whicli is the seat of the exudation, 
as that varies while the citncerons or tubcrcu1ou.s formatlou is the 
same, but u]K)n the inherent comjrosition or constitution of the 
exudation it.wlf. On this point most {lathologists arc agreed, and 
}ience the supposed esisteuee of various kinds of dyscrasite which 
orignatc in the Wood, and, as it is imagined, explain the different 
results produced. And here pathologists [muse ; having traced 
the disease back to the blood they are content ; but they have 
.not sufficieMtly taken into iimBiderntion that the blood itself is 
dependent for its constitution on the results of the primary di- 
eestinn in the alimentary canal on the one hand, and the seeon- 
idary digestion in the tissues on the other ; yet it must be evident 
Ho every physiologist that if it be the coustitntion of the blood 
trhich deturminee the constitution of the exudation, the- causes 
Which produce the latter must be sought in those circumstances 
which operate on the comjMsition of the former fluid." 

497. Mr. Paget, describing the serofiihue or strumous condition, 
ays ; " It is, I fear, imimssible to clear the confusion arising from 
the interchiinging use of these terms, or to define exactly the 

isea to which they should severally be applied ; but where the 
efinitiun of terms is impossible, the next best thing is an under- 
landing of their meaning according to general usage. ' Scrofula,' 
r 'struma, * then, is generally undei'stood as a slaXa «i\ con^mIam.- 
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tioii (liatiiiguislieil in some racasnre liy jieculiarities of apuearanw 
evtu dtiring lienttli, but miii-h more by pfciitiar linbilitv to cer- 
tain diaeiises, iiicliuliiig [Hilmoiiury phtliisis. Tlie cliicfof tlic« 
'Ecrofulous' (liseugGS ure various swellings of lyiiipliiitic gliimls, 
arising fi-om cauHes wliicli wuuld be iiim]e<|uate to jn-uduce tltein 
in ordinary healthy nersons. The swellings iirc duf, .sometimes, 
to mere enlargement, as from an inci-ease of natnrul siructurr ; 
.sunietimes to chronle inflammation) ; sometimes to more aonte in- 
flammation, or abscess ; somotinies to tul>eronlou3 disease of the 
glands. But, besides these, it is usual to reckon as *8ci"ofulou8' 
affections certain ehronic iiifliininiatious of joints; slowly pro- 
gressive 'carious' ulcerations of bones ; chronic aud frequent ulcers 
of tiie cornea; ojilithalniia attended with extreme intolerance of 
light, but with little if any «f the ordinary conseqneiiues of in- 
flammation ; frequent cbiiinic abscesses ; pnstular cutaneous erup- 
tions, fieqneutly appearing njwu slight nfTeetions of the liealih or 
local irritation ; habitual swellingand catarrh of the mucous mem- 
brane of the nose ; habitual swellings of the npirer lip." 

498. " Now these, and many more like diseases, are among us, 
both in medical and genei-al langnage, called scrofulous, or 
strumous ; but, though many of tbem are often eoiueideiit, yrf if 
is vei-if diJicuU to eay u>hat all have in common, so as to justify their 
common apjiellation. Surely they are not all tuberculous diseases. 
Little more cim be said of them than that as contrasted with other 
diseases of the same form and parts, the scTOfutons diseases are 
usually distinguished by milducss and tenacity of symptoms ; they 
arise from apparently trivial local causes, and protluce, in ytvft- 
liortion to their duration, slight cttects; they are fi-equeut but 
not active. The general state on which they depend may be pro- 
duced by defective food, with ill-veutilation, dampness, darkncs.*, 
and other depressing influences ; and this general state of tlie 
constitution, whether natural or artificially generated, is fairly ex- 
presseil by such terms as 'delicacy of conBtitution,"general debil- 
ity,' 'defective vital i>ower,' ' irntal)ility without strengtli.' Such 
terms, however, do not explain the state that they express, for 
tiiey all assume tliatlhevc avc, \n Wm^n \i(ii!C\<a,K\SS<iWY\t. dc^rea 



of vital power, iiidepeiuletit of ililltTeiices of moteriul, which is 
at least not proved." 

409, Xow, if the remler will carefully examiue the history of 
the afTectioDs named by Mr. Paget, uiid all those that come under 
the term dyscrasiie, or, in common lungnagu, bad blood, he will 
Hot only see thiit tliey have something in common, hut that they 
are clearly dependent niwn a lesion of tlie lymphatic system. 
I do not think it necessary to give additional proof, preferring 
that the exauiinatiou he made by the reader, for freqnently a 
nultiplicity of argument Imtohscures the important points of the 
JBubject. 

500. Conceding the correctness of the proposition, we find a new 
tlierai)eutic stndy. For it ia not those marked effects that we 
know by the name of emesis, catharsis, diaphoresis, etc., that 
reach these subtle processes of nature, hut that more gentle action 
which influences and controls vital processes. Our present sys- 
tem of therapeutics may becomjiared to the »coring and hewing 
in the forest ; it is rough and uncouth ; iu the future it will he like 
the operations of the watclrsmith, smooth and even, and having 
Mfcrence to the operations of the machine. While I would dis- 
card the rough uctioa of the old system of oiediciue, I do not 
propose to go to the other extreme, and adopt iiijinitessimalii, for 
there is a happy mean which gives the desired action of remedies. 
[ do not propose to designate a treatment for these lesions, or 
name single remedies that act upon this system of vessels, for the 

mbject is not sufficiently studied ; hut I desire to point the way 
for such investigations, which I tliiiik will add much to the cer- 
tainty of practice. 

501. The ladmh are not iuehidcd in this description, as their 
ittffice is very different, and there is but liltle resemblance between 
the chyle which is carried forward by the "ue and the lymph of 
the other. Disease of this part of the lymphatic syslem would be 
'Associated with derangements of digestion, as we see in tabes me- 
ttTUcrica. 
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CHAPTER VII. 



LESIONS OF THE CIRCULATION OF THE BLOOD. 

50*2. As \vc have heretofore seen, a regular and uniform circu- 
lation of the blood is indispensable to the correct j^erformance of 
every function of the body ; consequently derangements of the 
circulation will prove a cause of disease, and will form a part of 
a large number of affections. The lesions of the circulation, 
therefore, become a very imi)ortant study, both as regards the 
cause and the cure. In all inflammations the lesion of circula- 
tion seems to be the basis of diseased action, and in fevers it also 
seems to hold the most important place. 

503. To get a correct appreciation of the derangements of the 
circulation, it is necessary to study its several parts, and appreci- 
ate their relative value to the whole, and their influence on other 
functions. The heart is a powerful hollow muscle, and undoubt- 
edly furnishes the largest amount of power for the circulation. 
The arteries have a distinct muscular coat, which, contracting on 
the wave of blood, adds additional force. Beyond this we know 
but little, as we can not determine any structure in the capillaries 
that would aid the movement of the blood, and we can not for a 
moment entertain the idea of attraction, which has been urged as 
an explanation of capillary circulation. The venous circulation 
is undoubtedly dei)endent upon the action of the heart (suction), 
upon mu.-cular contraction in the course of the veins, and jH)Ssi- 
bly to some extent upon the ins[)iratory movement of the chest. 

504. It is principally under the influence of the vegetative 
(sympathetica) system of nerves, and is subject to all the laws 
governing muscular motion. Thus it will be perfect if there is 
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normal nutrition of its own miiscular tissucB, aud good iiinerva- 
tinii. It will be im^wiTect when its nutrition is im^taired, and 
jnesont great changes of runetioii fi-oni deranged innervation. 

■505. The heart, arteries, and veins, whiuh we can see and ap- 
preciate, are usnally thoiiglit of wlien the circulation ia spoken 
of, but the most innwrtimt prot^esses of life arc in thiit ."jsleni of 
vessels beyond this, and wliicli we can only perceive by the mi- 
croscope. The capillaries are the vessels which come into rela- 
tion with the tissues, and the varions functions of nutrition, se- 
cretion and innervation. These? vessels, though all microscopic, 
vary very greatly in size, from the twenty-five hundredth part of 
nn indi to the fineeu thousandth of an Inch in diameter. The 
smaller ones carry the liquor enngiiinla only, and are only visible 
when distended. That tiiey are very numerous is proven during 
the progress of an inflammation, when large numbers of them 
become so dilated as to receive red discs. 

506. So abundant ia this distribution of capillaries, that the 
intei'capillary spaces exceed the diameter of the vessels but very 
little, so that, taking any given tissue, wc can say that its sub- 
stance is to a very considerable extent capillary blood-vessels. I 
have been accustomed to give my classes an idea of the minute- 
ness of this eireulatiou aud its magnitude as a whole, in this way : 
" It is very certain that the intercnpillary siiaces are so small as 
never to be perceptible to the naked eye ; if, therefore, a man was 
divested of all other tissues, leaving the capillaries intact, we 
should not be able to detect by sight that there was anything 
gone. If the capillaries make one-third or one-fourth part of 
! soft stroctiires, it gives a very minute distribution of blood. 
1 if this can be appreciated, dernngeraent of the capillary eir- 
aktiou will be seen to have great significance as a part of dia- 
^ action," 
. The classification of Dr. Williiuns is very couvenieul, hut 
\ have found it imjiossiblo io be governed l^y it heretofore, but on 
ilia subject we will use it as a basis to direct our studies. Refer- 
; to the introduction, the whole classification may be seen, but 
only use heiv for one part, 
16 
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Pa.rtiul— lot-al 
hj'perfenjia. 



i' i Iiicreusi-'J— determint- 

3 tiou of blood. 

I .t 5 Diminiiihed — oongea- 

■^ Partly inc. ' luflim- 



508. \Vc have already considered tlie defeot, excess, and per- 
version of the blood, and will, therefore, euiifiiie our attentioq 
entirely to tlie lesions of tiirenlafioii. I do not recognize an ex- 
cess of l)lood as H cause of disease, nor as a [tart of disease, bill 
rather as an addition to life or the power of livnig. And it is 
only wlien the blood itself beeomes imiiaii-e*!, or its circulation 
deranged, thai we recognize such excess in diseased action. Wc 
may I'estrict the term livjierieniia, however, to the ldoo<l in circu- 
lation, and may, therefore, recognize a general as well aa a local 
hyperreaiia. 



GENERAL HY1'ER.EMIA. 

500. Using this term strictly with reference to the ciroiilatio»''i 
and not to the total amount of blood, we recognize two coilJ* 
tions, which may he named actiet and pagsice. An active gtn.er€^ 
hifperii^mia is that condition in which the blood is circulated frwl^ 
and ru)Hdly, so that cuch individual part receives a larger amoan 
of blow] in a given time than it does in health ; while a pauir^ 
general hgpermnla is that condition in which there is a sluggish 
ciipillary circulation, and iii consequence of this there is in tUeao' 
vessels a larger amount of blood than in licalth. 

510. Aciive Genernl Jliipcrtpmin. — Tliat viiscnlar excilement 
which fiiniiM wi proniineot i\ yv-wt nf lovi^r i^- llie licM example 
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active general liypertemin. In tliis case tlie lieart lieiits fi-eqiiently, 
the arteries give tlieir aid, ami tiie result is n fi-ee and rjpid eir- 
ciilatioii of tile entire mass of the IjUhmI. Of '■ouise there is 
great variation in this; in some cases, when the lieiul contnicts 
forcibly, there is a greati'r anionnt of hlood jHtured thro[ij!:li the 
capillaries with a jmisc of KK) beats [wr niiiinte, tliaii in other 
cases where it is 140. 

oil. We recognize two conditions leading to this netive oiren- 
lation. The first is undue excitation, leading to ait exi<enditnre 
of real force, but it is always of slight duration. It is the condi- 
tion we observe in niiger, or any sudden excitement, and gives a 
jtroportionately increase<l power for tlie time Iwing, We see it 
in many cases of evanescent fever (/edriciUa), and occasiomilly in 
the symptomatic fever attending cold or an iiijurj-. Usnally it 

t^ives the increased circuhition in the first stage of a sthenic fever 
br infiammntion. 
' 512. In the second case the rapid cii-cnlntiou is but tlie evidence 
of debility. The heart contracts more frequently because it lias 
lost jHUver, and Just in the ratio of tliia loss. In many of these 
I «ases the active byperatmia is apparent, not real ; even though 
f beart lieats foreildy and frequently, a smaller quantity of  
jblood is circnltiting through the capillaries. The reeognition of 
Ills jHiint I consider of special in)|ibrtance in the pathology of 
fever, for upon this is based tlie reatoi-ative plan of treatment. 
513. It is not necessan- to inquire in this place why the heart 
r thus influenced ; we know the fact that tbe febrile jwison, 



telicn introduced into the blood, first ilepret 



all (he 



pow. 



ife, and that this depression is antugoitized hy that reaction which 

known as fever, of which the excited circulation is a prominent 

Increased respiration, oxygenation, and combustion attend 

and will finally, as we believe, i-omove the {loison from the 

flood. Still we think there is a better means of attaining the 

me end. 

ol4. With an active t-iri'ulation there is usually excitation of 
the nervous system, and nndne ex]«"nditnre of nerve fuive, and 
Teacts upon the other to increase the \esitm u( t^acV, "XViscfe 
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some claim that it is the most certain us well as the most pow- 
erCtil agent that can lie employed. 

ol7. Observe the icitlnwice of mati diwes of aconite and ve- 
nitnim on the circulation diiriug a ftver. There is iic) sndden 
bringing down of the jiiilse as when veratrum is given in large 
iloscs, as indeed we could not cx|ieet, for tone and strength are 
not Rjieedily irn|iarted. Bnt, on the contrary, we observe a very 
gradual inflneucc to tlie amonnt of five beats in each twenty-fonr 
hours, and with ii projtortionate dintiiuitioii oC temperature as 
shown by the tliprnionieter, and relief from many unpleasant 
Ryutptonis attending the rapid eirenlation. The pnisc is never 
rechiced to seventy, sixty, fitly, or forty beats per minute, as we 
are so often told by those who recommend veratrum in large 
doses. But this gradual ilecliiie continues until it is but five or 
ten beats above the normal standard, where it remains stationary 
until (he fever is overcome. 

518. It will be further observed that as the pulse declines in 
frequency it gains in strength, and there is really a more vigoi-ous 
as well as u more eipial circulation of blood. I claim that the 
sedatives incrviriie the power of the heart at the same time that 
they remove ohst inctinn lo the free circulation of the blood. This 
is in direct opjiosilioLi to the ciminioii ojiinion that they prove 
sedative hy dcprtum'iiff the power of the heart. There is no donbt 
we have to some extent a double lesion. Xot oidy is there a 
feilnrc of jtower iii the heart and arteries, bnt there is also a /ail- 
itre in the mpillary system which impedes the free [wssage of the 
Idood. We may call it an ntoiiif of the walls, a want of resiliency ; 
they dilate hefiirc the current of blood, and the simplest ex]>eri- 
ments in jtassing fluid through a vulcanized rigid rubber tube, 
and a thin, elastic one, will be conclusive as to the inijwrtance of 
this defect. Xow the caDiliary cii-culation is under the inllnenee 
of the sympathetic system of nerves, as is the heart and larger 
vessels, and a remedy that will influence one will infiuenee the 
other. Admit this pi-oposition and see where we are placed ! If 
the common doctrine of sedation is true, then the remedy which 
temjKjrarily depresses the action of the heart enfeeUW. VW ii!*.^^- 
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lui-y svstcra of vessels, niu] remlers it difliciitt for lliGblnoJ lo^wi^ 
tlircHigli tlierii. If jxm are ever so unfortunate as to see a rase 
of jKjisouiiig by veralriini viikle, yoii will see as marked evideuce 
of this obstructed capilliU'y circulation, as in a case of cholera, or 
take that [Mrtially toxic action whicli reduces tlie pulse in a cou- 
ple of hours to fifty beat« j>er minute, and there will bo no mis 
taking this feature. 

519. On the contrary, If in medicinal doses they increase the 
power of the heart and arteries, acting through the syti)]>athelio 
system of nerves, through the same channel, they will give 
strength to the capillaries, and thus aid in the free passage of blood 
through them. They do not overstiuiulate and thus lead to sub- 
sequent exhaustion, but their influence is quiet and leads to bel- 
ter nutrition, and hence to an increase of power. As a jiatlentis 
kept under the influence of these remedies we find a real increoiie 
of jMDwer, and the tendency to excited action grows less and lea. 
These eflFects of aconite and veratrum may be obtained in chronic 
diseases, and are fully as marked as from digitalis. 

520. It is reasonable to »up|>ose that the impairment of nutri- 
tion and seci'etion is princi{>ally de|)endent upon the dcmngement 
of the capillary circulation rather than u[>on the excitation of tlie 
heart and larger vessels. Wccan readily .see why these functions 
should be arrested in fever. As the re-establish men t of secre- 
tion and nutrition arc the principal objects of treatment, and iu- 
dispensable to recovery, the reader will be enabled to place a pro- 
per value on those remedies that correct this lenion. 



521. Piis8ke Genernl Htjpeitrmia. — With the views I have just 
expressed in regard to the capillary circulation in active hyi>er»e- 
niia, it will be difficult to defiiie this class of eases. Indeed we 
will find ill practice tliat it is sometimes difficult to determine 
those in which there is the ordinary free circulation of fever, and 
those whicli liave the rctardc<l circulation that we might term 
capillary congestion. Evei'y practitioner recoguiises such a di;*- 
tinction, and sjjeaks of the latter class as conffeative; it is this 
condition that I wish to designatii by the heading. 
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622. in this case, as iu tlie prewtling, there is a real loss of 
power in llie lieiirt uiul arteries, uiiil in cunseqiieiice of ihis and 
iu j)i»i|ioitiuii to it, we have an aceelei-oteil nctiuu — fi¥queiit pulse. 
In «>nie ciiseii tliis accelerated action is forcihlc, a» in the acllve 
caiiditlon, btit in tlli- more marked eases there is evidence of fee- 
bleness ill both heart and arteries. We notice as soon as the fin- 
ger is jilaeed on an arteiy, that the impulse of the heart is weak, 
and the soft, open charaeter of the pulse shows the debilltvof the 
artery. 

523. But it is not so niueh with the heart and larger vessels as 
with the capillary system that we are eoncerned, as it is here 
there is the greatest lesion. Those minute vessels have so lost 
their resiliency that the current of blood tlirongh ihein is very 
sluggish, and in the severer cases, and for some time preceding 
death, it almost entirely ceases in some {uirts. In this class of 
disease we notice an increase of this in certain organs and parts, 
as in the brain, Inngs, liver, kidneys, etc., and these jmrls ait> 
said to be congested. Xow, the general capillarj' congestion is 
the same in kind, and differs only iu degi'ce from the local lesion. 

524. The symptoms of this condition are those of inaction or 
of functional activity. There is iiot the same amount of heat 

ivelojwd, n»d this is especially wanting in parts distant from the 

center of circulation. Waste of tissue, as well as its removal, is 

also retarded or entirely arrested, and the tissues die in their 

place, aiwl are not removed. An inactive condition of the ner- 

lUs system is a marked feature, giving that dullness and hebe- 

ide in which the patient does not i-evm to realirx; his condition, 

care whether he lives or dies, and which finally pa.sses into 

complete nnconsciotisitess. 
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525. TreatmcnI. — There are three plans of treatment which 

jnay be employed in these eases, and each of them offers some 

idvantages. In the first we endeavor to arouse tlie nervous sys- 

, and, by a {wwerful action u{)on some one organ or )>arl, and 

1 this on the general system, overcome the ea|iillai7 conges- 

. Tlic nioel efficient means of thiw class \s \\\v. v\w; o^ cxwCa^^. 
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A thopdugli, active emetic will ulino^t invariably stimulate tlie 
Bj'm pathetic nervous systeni to action, and for tlie tini« liciiii;, at 
least, will give a free cit-culatioit. For this jnir|H)se it is fn- 
<]iieiilly employed in congestive fever, in malignant viiriola, rube- 
ola, and scarlatina, esi»wially in those extreme cases in whleli tlie 
ernirtiim fails to apiwar, or where there has been a retrocesiidii. 
It is a very certain means, and one wliieli slionlil not be neglectwl 
in severe cases. Acting in the same manner, hut with mneli l<«t 
influence, cathartics are Romctimes aduiinisterei! for the sinie 
purpose. To lie eflectnal they need to he stimulHting, and »> 
combined as to iiiHuence the entire intestinal track. Coimler- 
irritation is also employed in this fii-st plan, and though feeWef 
than either of the other moans named, it can readily Iw ussocialecl 
with them. 

r>2(l. The second plan of Ircatment is the inlernal and extcriul 
use of stimidauts, the olye<?t being to arouse the nervons system, 
and through this obtain a better circulation. Alcoholic liquids, 
with some of the vegetable stiuinlunts, are generally employed 
fbr this pnrjK)se, and, as special stimnlauts to the nervous system, 
qniuia and strychnia. The external means consist in the iifloof 
drj' heat, friction, and the application by friction or otherwise of 
topical stimulants. 

527. The third plan projtoses, by the ii^e of specifiu mcdiciu** 
acting through the sympathetic system of nerves, to restore th' 
capillary circulation. I have already stated that the action <•' 
aconite and veratrum in small doses had this influence, ami in tl**| 
milder cases they will be sufficient. They inuy also be coniiect^^ 
with the means named in the second plan, and together will raaltf^ 
a very efficient means. There are four remedies that exert ^ 
more marked influence ttian these, ond may be appropriately^ 
called specljica; but one of these — belladonna — has been thor-^ 
oughly testetl, so that we can apply it in practice. Rrowni-Se--j 
quard fli'i^t determined this influence of belladonna, and descri 
it as causing contraction of capillary blood-vessels, 
clinical experience by many observers has proven the correctnt 
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of his conclusions, nm] I empliiy l>clliii!oona for cnjiillan- conges- 
tion with as niucli Lcrtuiiily iis I use qiiuiia for agne. 
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528. We will iisetlie term lty]K>neniia in the same eeiise us hav- 
ing i-efeieuee l)utU to tlie tutul aiiioiiiit of blooil Hnd tlie amount 
in a jiart in a given time. Local hyi>er»emia may lie actlte ovpaa- 

itc -• tlie liret 18 liuown as tlekniibutdon of blood, and the second 
MB congestion. 

529. TMenniwtlhm :/ ni<.o'L—\\'\\vn we .s[h-!.1; i.fMi-RTtuinu- 
tion of blood wc recognize lliiit condition in wiiicii there is an 

^ive oircnhition in the part, with aw increased qnantity (if bhiod. 
In otlier words there is an increased cirenlation to, Ihrough, and 
^oin tlie i>art. The cause of detcmtinalion of blood is un irri- 
tation of tlic jtart itself, according to tbo old latin maxim, uhi t>- 
tUtUio ibifiuxus. It. bears a very close relalioiwhip to inflamma- 
fion, and it has the same cause, and always forms the lii-st part 
rf that lesion. Auy irritation of a i»art will give rise to this dc- 
Kngenient of the eii-cnlution, and of course it.s intensity will be 
pro[Ki/tionate to the canrte. 

530. If wc examine this jiroeess in the web of a frog's foot, 
ire will find it comjHiscd of the following parts. (Tlie metliod I 
kdopt iu these examination.s is to jilact the web on glass, and con- 
|ne it in the usual way by cork, and use dilute acetic acid with a 
tamel's-hair jwncil to pntdiice the irritation.) Immediately fol- 
lowing tlie application of the irritant the e^ipillaries contract, and 
if care is used not to produce too great an eSect this contraction 
'm very marked, and forcibly illn.strates the fact that the capilluries 
ire capable of contraction and dilatation, as was described in tbc 
l^viouR section. This contraction is brief, but even while itln^ls 
ire observe a hurrying forwaitl of the blood to the part, and the 
rod discs move more rapidly through the capillaries. Soon, how- 
wer, the contraction cea.ees, and the ves.scls become larger than 
'fibey were in health. Tlie acceleration of the blood r^till increases. 
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1111(1 we observe tilt' aiieilul twig pulsating moi-e forcibly, aiid^nj- 
ing a larger and more rapid slream into the part. And in each 
capillary there is not only an increased quantity of blood, butlliu 
cnrrent seems excited, though if we watch it carefully we will 
find the current is iiol more rapid than in liealth ; in many cases, 
indeed, It is less. Still from the dilatation, a larger amount of 
blood is passing through the capillaries, and the veins gathering 
it np convey it away. As there is an increased number of rtn] 
discs iu the part it seems flushed or i-eddeaed.  

531. When the determinution is but slight there is always an 
increase of function, but wlieu marked there is no normal fiiuc- 
tional activity. But in |)lace of this we hove un cxcilation. 
marked by increased heat and increased innervation. Occasion- 
ally there is an overaction nf an organ or pait that may be con- 
founded with normal function, as when there is diarrhea from de- 
termination to the intestinal canal, increased flow of urine from 
determination to the kidneys, etc. But if these discharges are 
examined, it will be found that they do not represent fiuictioDal 
activity. 

532. In the treatment of disease we freqneully excite nioderale 
determination of blood to increase functional activity. Tlius, for 
example, the stimidant diuplioretics increase secretion of the 
skin becanse of their i>ower U* increase the quantity of blood 
circulating in !t,and many diuretics andcatharticsact iu thesame 
manner. We improve the opiietite and digestion by such reme- 
dies as ntimulate an increased circulation of blood in the stomach ; 
and we gjdn better or at least more active innervation by the em- 
ployment of remedies titat cause slight determination to the ner- 
vous centers. It is important to thoroughly undei-sland this 
point, as a majority of reni<>dies induence sjyecial parts by tlieir 
[wwer of stimulating these parts and increasing the eirculatioii. 

.5.33. WHien determination of blood continues for some lim* 
the part becomes greatly enfeebled, and as its nutrition haslicen 
impaired or sus|>ended during this time, its complete recovery is 
tardy. Occasionally ajlux occurs from this cause, and by its eoti- 
:! protracts the exhaustion. We have examples of this in 
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diarrben, and in some cases of tliubelcs insipidus. Dropsy also 
results f'rorii tlie same cause. Indeed, in this ease tlie dr(j|)sienl 
effusion from serous meinbruiies cumriienties and eontinnes dnring 
the delei'inination. Possibly a uajority of cases of (lro|iEy of 
the cavities lias this cause, and reco-riiizing it, the irritatinn and 
determinution arc arrested an a iimlijiilnary to reiiiuving IIil' 
effused fluid. 

o'AA. Ill some cases determination of liluod is the cause of hem- 
orrhage, the increased aumtint of blood In the [tart causing its 
vessels to give way. "W'e see examples of this in menonhagin,, 
epistaxis, hcmatumesis, and oee:isionaIIy in hemoptysis. These 
causes may usually be recognized hy the excitation of tlie part 
previous to the discharge of blood, aiid by the aefhe character of 
the hemorrhage. Recognizing it.s cause, our remedies will be 
directed to a removal of the irritatioji and increased circulation. 



535, Treatment — Tiie older methods of practice were bawed al- 
^nost exclusively upon the theory of revulsion, and by producing 
n excitation of some other and less imjiortant part, it was ex- 
cted to draw the bloml away from tliat originally afTrcted. Thus 
Ia brisk cathartic, rubefacients, and vesicants acted alike in thi^ 
^direction. Depletives are also regarded as imiwrtanf, and in the 
oldeu time blood-letting was the chief of these as it was the most 
effective. Free purgation, with diuresis, acted in the same man- 
ner, and in severe oases usually followed the drawing of blood. 
636. As regards locid measures, there seems to have been no 
rttled plan of treatment. Cold and hot applications would be 
tnade in similar cases, and alternated in the same case, providing 
E first used did not seem to answer the purjmse. In the same 
inner stimnhmt and sedative applications would he employed 
^nd alternated. The local niedieution was and ts purely empiri- 
Bttl, and that the iKiorest kind of enipiricism, because it is nut 
iased uixiu continuous sneecss. 

5.37. The simplest plan of treatment in these cases, and, as I 
Relieve, a nitional practice, is to place the piitient upon small 
of aconile and venilrnm, and liv ihe use of estci'nal stlm- 
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iilaiifs mill liL-at twium a Tioriiiiil ciiTtiiatioii to tliu i-s treniities 
aiitl siirfa(N>; with ail eqiiii/ circulation tlio iWterniiiiatiim is txt- 
taiiity at an eiul. Following tliis, secretion slionlil Ik? ]iroiiiuli-(l, 
am), if iicceHsary, ifinotlies given to net ii[kjii the tliree jmiiciial 
emiuictories. In some cases we Imve sjK'i'ial remedies to cimirol 
tleteniii nation, as wlicn to tlic !niiiii we administer gelsc^miuunt. 
I think this remedy is as sjiccific in irritntion ami dcicrniiualion 
of the Idood to the biiiin in children, as (jnitiin is in agne. Tli« 
loenl means will varj- in diiftrenl caws ; but as a general rule niiM 
eedative ainilicQlions are prcferuhle. 

538. Omgeaiion. — Passive local hyijerromta, or congestion, is 
that condiiion ill which there is a larger anioinit of hlood in a 
l>art, with its motion imjKiired. Tlicre are tlu'eecanses thittniay 
give rise to congiwtion, and many times the snecess of treatment 
will dejwnd njwu determining which of the»e has canscil \i. 
Fii-st, it may he caused by an irritation of a part, and the imil 
being previonsly enfeebled, or enfeebled by the active canse, yn- 
vents that free cirenlation characterifstifi of determination, and 
thence capillary tliiaia. In this caaa the irritation delermines U 
larger amount of blood to tlie jiart, but it does not |kibs freely 
throngh it. Second, it may be jirodnced from simple dcbilily of " 
a part, withont other cliangp in the cirenlation ; in this case there 
is mmple stagnation of blood in the dilated capillaries. It may 
Ik expressed in this way : A normal amonnt of blood W-ing seat 
to a part, it circulates slowly tliTOiigh it, the dilated (^pillarirs 
Iwingwinstantly filled with blood. In the third csise tho conges- 
tion is dei>endeut n|K)n an obstruetiou to the eircidation from a 
part, as when veins arc presKe<l nimn by growths, or iiiHammatury 
exudation, or, as we ocoasiotially witness, by the gravid uterus; 
in this case the congestion is mechanical. 

0.*JS). lu the first two, which fiivnish l!i- vi-u\ coitcvMtion na 
we meet with it in disease, it will be noticed that debility of the 
jtart is a prominent element; indeed, congestion can not exist 
without it, Necessarily with this ca|>illary debility there will In; 



npiili'cd or susjicnded nntrltiii 



and 



■ed 



siisjH'nil 



de.1 



\j>< Ai. iivi'i:i;,KMlA. -250 

function ; and as tlie eongt-stiiiu ilR-reiises there is niolcciilai' dentil 
of tlie jKirt witliont renewal, uiul alsu iiupairmoiit of the vitality 
of the bhwul. 

640. When we view a. congestwl part with the microscojw, we 
do not find an inci-cascd How of hlooil fo it, through it, and from 
it, as ill determination ; hitt, on the contmi-y, the cnpillnnes serni 
more diluted, nnd at jHjints somewhat sacculated, and thrv aiv 
filled to repletion willi hlood that lias a very slow movement. 
In determination we recognized an activity of movement other 
than that which carried the red corpiiscles thrangh llie vessels; it 
might 1>e compared to a freshet in a rapid stream, in which there 
was a turbulence in the cnrreiit, and it passing from side to side, 

:1 occasional eddying, uf the floating material, in addition to 
llie forward movement. In congestion we are reminded o^ a 
lluggish stream when filled by recent rains; we see that the 
% full, but have difficulty in determining the direction of 

B current until after we have observed it for some time. 

641. Fluxes are common from this condition of the circulation. 
!Pc have most marked examples of this in asthenic diarrhceas, 

Irfaere the discharge is almost wholly dependent ujion this im- 
nirment of (he capillary circulation. \Vc have another example 
1 the profuse discharges of mncus which attend congestion of 
ibe Sehneiderian nmcnns membrane, and occasionally from the 

bronchial and intestinal mucous memln'anes. 

642. Hemorrhage also has lia origin many times in congestion, 
!i I can not agree that there is an osmosis of blood from the 

lels, I think it conclusively proven that hemorrhage is alirnya 

niptnred vessels, as there are no natural openings or inter- 

« ill the mdls of blood-vessels throngli which the ml cor- 

cles coidd |)(inr. Congestion fuviKrs hemorrhage, because the 

sels are enfeebled, and there is increased pressnre from the 

ne of bl<»«l, antl in conseqneuce of this they are ruptured on 

eurfiices. It is only in extreme cases that we find hemorrhage 

i the capillaries receive supi>ort on all sides from the tissues, 

in these sojuuUe death is progressing, Wc have examples of 
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this ill purpura hemorrhuf/ifti, iu tlie severpr cases of scoriH/w, and 
in the advanced stage of fever in the fortiiiitiou of ])etec/iia, 

543. Dropsy is very fitqnently ik'peiKlciit iiimjii cuiig<^ioii. 
The stasis of blood in llie fapillaneB is the very conditioi) that 
favors exiiilutioii of water, for the vessels are rehixeU uiid filled lo 
repletion, and while there is the same force exerted iii the propul- 
sion of blood, they have neither the jxiwer to resist it nor to uid 
its motion through to the veins. All aslhenic drojisics arc a&u- 
iciated with this condition of the circulation, and a rational treat- 
ment looks to the re-cstaliliehment of a normal capillar}' circula- 
tion. If this can he done, the vessels are placed in condition to 
re-absorb the effused fluid, at the same time that further effiisiou 
is stojiped. 

544. Tlie symptoms of ccngestioii are usually quite plain. In 
addition to loss of function, there is a feeling of weight and oji- 
pression of the part, and if there is pain, it is dull, heavy, or ten- 
sive. There mayor may not be au increase of tem|>eratni-e; usu- 
ally in extreme cases the tcmi>erature is much lessened. 

545. Trcaifiwnt. — The treatment of congestion will vary accord- 
ing to the cause, and the part affected ; but in its general oat- 
line it will be the same in all oases. An increase in tlie qiiantily 
of blood in one i«irt necessitates a deficiency ^n some other, and 
we would, therefore, expect that if we could equalise this, the con- 
gestion would -be at an end. A laugh will not deter me from apply- 
ing this terra to the circulation, for it is one of tlie simplest and 
best established facts in therapeutics; indeed, the prtnci|)al use 
of counter-irritation is based uimn it. 

546. We have some very familiar examples, and those who i 
laugh may very easily test the matter on their own persons. A 
person is suffering from congestive headache, and invariably the 
feet and legs are cold; in such case the use of a stimulant foot- 
bath fiir half an hour gives relief, and, very evidently, by restor- 
ing the circulation to the lower extremities, where it was lacking, 
and thus removing the blood from the head, where it was iu ez- 
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cees. A patient is siiSei-iiig from congenthe (asthenic) diarrhea; 
the extremities, anil 3ometimea the whole sui'fare, \h cold from 
feet>le circulation. One of the most efficient plans of treatment 
is, to place a ainapiain over the abdunien, stimuiuiits to the ex- 
tremities, and dry lieat to the whole surface. Just so soon as a 

irmal circulation Is restored to the surface and extremities, in 
the diarrhiBa is checked. When the congested part is 
superficial, the use of stimulants auc] rubefacients immediately 
over it issiiificient, in mild cases, for Its removal. 

547. Where some important part or organ is suffering from re- 
cent and severe congestion, we prefer those means which will 
arouse the entii-e circulation, and by getting a vigorous action of 
the heart, and free distribution of blood through other j>arts, we 
relieve the congested organ. The most efficient means in this 
direction is the use of a prompt and tJiorough emetic. It should 
JBOt be given so as to simply produce nausea and retching, as is 
■0 common, but that forcible expulsive effort which thorolighly 
empties the stomach, and, in most cases, causes a discharge; of 
biliary matter. Wherever a congestion may be, if recent, this 
means will relieve it if it is jiossible for the patient to recover. 
I 548. The upeeific remedies for congestion, thus far, are two in 
Vamber — belladonna and lobelia. We have a marked example 
of the action of the first in congestive headache, which is speedily 
relieved by small doses of the remedy. Its local action in this 
direction is pretty generally recognized, and we find it recom- 
mended in those eases in whicli the circulation is sluggish and 
feeble. We have a. marked example of the action of lobelia iu 
congestion of the lungs in infants, which it sjteedlly relieves. In 
congestion of the lungs in the adult, even those severe eases 
known as puhno7tary apoplexy, I have seen a single dose of a half- 
teaspoonful of a tincture of the seed give prompt relief. Its local 
application is just as satisfiictory, and shows clearly the specific 
iharacter of the medicine. 

549. M'e have heretofore (■ii'2.'J) seen that in th.it general torpor 

'the circulation that we designated hb pamve general hypercemia 
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there was also a tendency to sj>eeial congestions. It was that <H)n- 
ditiou that gave general dropsy, and snch condition is ol»i*rvt*d, 
to some extent, in all passive dropsies. In such cases, thost' 
means which will invigorate the entire circulatory system are of 
marked importance. Not only do we desire to stimulate absorptitui 
of the fluid, bat by giving the patient an apiK'tite, restoring his 
digestion, and renewing his tissues, we exjwct to place him in 
such condition that it will be imi)ossible for a dro{>sy to occur. 
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550. We study inflammation in connection with derangements 
of the circulation, because it forms the principal part of the lesion, 
and upon which all the other phenomena seem to be based. Dr. 
Williams defines an inflammation as a local hypercemiaj mth the 
movement of the blood partly increased and partly diminished, and 
in so far as the lesion aflects the capillary circulation the defini- 
tion is correct. We must look beyond this, however, for this 
change in the circulation occurs in tissue which has an inherent 
vitality, and which is easily influenced by change of condition ; 
and it is not really the condition of the circulation that we care 
tor, but the condition of the tissue in which the lesion occurs. 

551. I think I do not err in stating that simple lesion of func- 
tion or circulation will not produce inflammation, but there must 
be a change in the tissue itself, either affecting its nutrition or ijs 
waste. And it is this change, in the condition of the tissue that 
occasions the derangement of circulation, as well as all the 
attendants and consequences of it. In surgical practice we con- 
stantly observe the evidence of this. It is the injury to tissue 
that causes inflammation, whetlicr the injury be purely mechani- 
cal or the rusult of otlier disease. In connrmation of this view, 
I will make a quotation from Virchow : — 

^^Irritation must, I believe, be taken as the starting point in 

the consideration of inflammation, and it is because Broussais 

and Andral regarded the matter in this light, that I consider the 

views advanced by them to be tlie most correct. We can not 
17 (257) 
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imagine inflammation to take [ilafL- witliuiit un irritaticig ^Ciiniilns 
and the first qiit'slioii is, what uonceptioii \vt arc tu i'oi-m of mjcIi 
H stiniiihis. 

" We have already seen that tlie irritatiun may, iti general, Iw 
traced to one of three different sources, according as it is a fuii«- 
tiuiial, nutritive, or formative irriUition which has tulccn plow. 
Xow, there eaii he no doiilit bnt that fnnctional stimuli do not 
pluy Jin esHctitiuI |>iirt in iniliimmatiun, and fur (he simple reasiia 
that — a point n)>flii which all the nioic recent aoho<ils, nt lvu>^t, are 
agreed — to the fonr characteristic symptoms lenUtn tif funditin 
mnst be added. 

" If there t»e a distnrbaiiee of function in intlamniation, tliia 
preflup|)oses that the inflammatory stimiilns miiKt lie of Kuch u 
natui'e as to ciuiHe changes in the comjHisitiun of tlie purt, wiiieli 
render it less capatile of ])erforniing its fnttctions. Nobody wnulil 
exjwct a ninsele which is inflamed to jierform its fimction imr- 
mally ; every one snpi>oscs that the contruetilc sulxntancc ol' tliv 
ninscle has thereby experienced certain changes. Kolioily woalil 
ex]>ect an inflamed ghind-eell could secrete normally, but wt) 
should look n)Mni the disturbance of secretion ns a neccsmTV cou- 
eequenceof the inilammutiou. NoWdy could exjtect an inflatmil 
ganglion-cell or nerve to discliargc its functions, or normally In 
respond to .stimuli. The conclusion, therefore, tlmt must, in ao- 
eordance with the commonest exi»erieuce, be necessarily drawn 
from all this is, that changes must have occurred in iho coraposi- 
tiou of the cellular elcineiils altering their natural fuiictiunal 
[lower. Such changes, when they occur alter the ajiplicutiou of stim- 
uli which are not jHiwerfnl enough to deslroy the parts ut oucc, 
or to exhiuist their functional imwer. are only [lossible when the 
>tiin!ili arc either nutritive or formnlive. And in ftiot this con- 
clusion is coiifirnie<l by what occurs in influniuiatiou. For, now- 
adays we find the view Is already pretty generally spread, tlmt In 
intlanimatiou we have in the muiu In deal with a change in the 
act of nntritioM, nutrition Wing here indeed regarded as embrac- 
ing tlie formative and uutrilivi 
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55'i. If now wc exnniine tliut fin'm of tlic disense tlmt is class- 
ifiwl as iiUojittlhif in futitradhtinclinn to siirgicul, we will find 
a<lditioii!il fvidciifies iif tlie tiiilli of tlicso views. An intlamiua- 
lioii of the liings is canBed, aa is said, \>y cold ; that is, lie lias Ijceii 
«x[K)sed to sndden iiltcnitiona of tPinjicratiirc, wilicli cnfeplde cir- 
cnliitiiin in tlie skin, dimininli its secretion, atid canse tliis lilood 
to iiccnmnlate in tlic hmgs. Wliat is tlic initial lesion lici'e? 
Certainly it is not difficnit respiration, nor dei-nugcnient of the 
iiervons fimrtion, luit it is a uliange in the nntrition suid waste of 
the elemental tissue. From this KjiriEigs the changed cirenlation, 
und iuncrvalioii, andotlior jiarts of an inflanmiatory [irocesB. Tlie 
injnry to this part is just an real, (liongh not visible to the naked 
«ye, as an incision with the enrgcon's knife. 

Oo3. The initial lesion is the same, no matter where llieiuHara- 
mcvtion may he sitnated, or the cjuise that produced it. It is al- 
ways and iiecpssarily of the tisfinc itself, ami we only gain a pro- 
])cr appreciation of it when we think of the ultimate eJemeiitsof 
tissue — tlie formative cells — and when we trace the varions steps 
in its progress and ending, we will find them huviug i-efcrence to, 
r rather involving these elemental stnietiires. 

554. Any cause hy which eell-growth may be inflneneetl is a 
tossible cause of inllnnimution. Even those agencies that in mod- 
rate degree on the sound iKxly exert such iiiflncnce us conduce to 
jrmal nntriliouj may, if ineroascd, or the eondition of the body 
e changed, cause this lesion. In a miijority of cases wc can 
(dily recognize the cause that has impaii-ed the vitality of tis- 
, liecansc it \f palpable to onr senseH, but as there are many 
nfluences that affect nntrition iind waste that ai-e impalpable, we 
must not ignore them becaiiae we can not see or feel them. 

ooa IrrlUtnIa that induce Inflammation may be divided into 
three classes, nltal, chemical and meehamcal, and each of these 
may be appi-eciable to the eenses, or may be !>eynnd thip, unless 
aideil by artificial means. We term those irritants vital which 
only influence living tissues, in contradistinction to those which 
•haugi' wheiher tlip matter be living or dead. In this 
inclinlcd ;dl lociil sliiiiiilrtnls, vu\>e?a';\e\it8, ii,v\&Nes 
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veaicatits, as miistanl, capsiciim, the essential oils, caiithnride^, 
etc., for these exert no influence on ilead tissue, or indce<l ujxm 
any organized matter. In the same catalogue we would liiive li> 
place some of tlie aiiiinul imisons, as tlie liito and siiiig of certain 
in.sccts ; but it would not include sucb puiKoiis ns timt of the ser- 
[iciit and mad-dog, or the B|>ecifio aniiiiul pcnsons of HuialUiwi. 
ecarlatlua, etc., as these set up a chemical change in dead as well 
as living matter. A ohemiual irritant is one which influences or- 
ganic matter under all conditions, combining with it, or lending 
to alter or decomjKJse it, as the stronger acids, alkalies, and vari- 
ous corrosive salLs. A meelianical irritant is one that injureiior 
breaks down tissues ; the finest point of steel prwluees irritation 
in this way a» much as the surgical instrument. 

556. There is one class of vital irritants that deserve spcciiil 
notice, because their influence is so common, and they pnivesuch 
frequent causes of inflammation, I allude to cold (beat?) and to 
various anima! mattei's, the product of waste within the Ixxly. 
As we have noticed heretofore, cold is the most frequent cause of 
idiot)athic inflammation, anil there is no doubt that its princijial 
action in this direction is an impairment of nutrition. Conges- 
tion would seem to be the first result of the cold, ant] from this 
the impairment of nutrition. There is no doubt of the fact, 
however, that there is this irapairnieut of cell-growlh, or really 
of the ceils already grown, and there are molecules of tissue that 
have their vitality entirely destroyed by this cause. The pro- 
ducts of waste may excite inflammation in the same manner; 
their presence as dead matter is an irritant to the living tissue, 
white their deeoini>ositiou in contact with these ultimate forms 
must also prove irritant. I would not be understood as claiming 
that an inflammntion was necossaiy for the removal of this ini- 
{Hiired or broken-down tissue, for it is not. But there must be 
an increased activity to remove the material, and in exceptional 
cases, when once started, it continues without cuntrul. 

557. In examining ibo causes of inflammation, wc can not but 
be impressed with the fact that they all impair the life — impftir- 
jiieut of the life of the i>art mvd Ll\e UCw «f (.U« individual being 



L prommeiit feiitiiic In nonie cnsos this is more and In iilhciti 
e>«!i tmirkc<l, but it is never to be ignored; nnil tlie iniiminncnt 
if tlie life that wc notice at tlie coniiJieneemciit [)crsiats tlirough- 
mt the («iu'se of tlie iliHcase. Tlie cause of an inHaniniatioii is 
ilwitye, ugain, tin irritant; an in cleterini nation iif hlooil, tlie 
oax'int, uf/i Irritiilio Ibi Jtuxus, ai\it]yixig here as well. Tims in 
ill mses we weigh tlieso two rcsnlla of the esitisc curcfnlly, ileter- 
tning wliieh i)r('|>on(le rates. In &ome the impaivnient ol' tlie 
fe is greatest, and we liave an adfceblcd eirciilation ol' bliwd 
md stasis as the result. In othei-s tlie initutiun |iri'|ioiiderates, 
we have an a<'tive eirenhition and "ruut fxciti'mfiit oh the 



.558. In all eases the Irenlincnt will thus be divided into two 
[hids, or at least tlievc M-il! be two objects in tfeatnieiit — the one 
D relieve tbc irritation and stop the determination of blood, and 
he ot Iter to sustain and improve the life of the part. In .^tme 
tteea the treiitment will be almost wholly eedutive, in i.diers 
^most wholly stlmnlant. But this will be considered herealler. 

5-5ft. PItenomena of Jiifinmnuilion. — We study I he phenomena 
lf inflummnlion to the liest advantage if we ean reulize the a 
jDmy and physiology of Ihe e.iplllnrv (rireuhition, and the relation 
\ l>eiirs to the other parts of a tissue. We desire to call to miud 
irst, the minuteness of its dintnbntiun — that the intercapillary 
[paces are not larger than the capillaries themselves, and thns a 
issue is but a jdexua of blood-vessels. Nutrition and waste are 
1 dejiendont tiiwn this circulation, that they are to a greater or 
>Bs extent susifended by its derangement. All functional aetiv- 
y is also dependent uikiu it, so that -when ehanged aa in inflam- 
Dation this also ceases. 

'560. The ehanges in the ca|iillary eii-culation are readUy 
rtndied under the microscope, and the web of a frog's foot is 
iBed an hctng the most convenient. If to that jiortioii in the 
leld of the inicroscojje a minute portion of acetic acid \n applied, 
Urnil inflammation is developed. Immediately on the applica- 
tion of the stitiinlant the eapiUavies em\Uai:,l -, WV iVw \* TOia- 
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meiitary, and sometimes is so evanescent as not to l>e Dolice<l. 
Following this these vessels hi'o seen lo dilate until they become 
larger thnn they were in health, and now we see the arterial twig 
pulciating more forcibly, and currying a lui^r amount of binoil 
to tile part. The capillaries have a hii^er amonut of blood, anj 
it is in active motion, not only forward, but eddying from side ta 
side. We notice further that certain new vessels are dcvelojietl, 
very minnte, and {lassing the red discs with considerable trouble ; 
these were the minute capillaries that in health received liijuor 
sanguinis only. As this disturbance continues we notice (but<«r- 
taiu [Kirtions of the walls of the capillaries seem to give way to 
the impulse of blood, and they become very irregular in outline 
and diameter, and in some cases markedly sacculated. Thus far 
we have described the lesion as one of determination ofh/oofl. 

561. But going beyond this we observe great«r irregularities 
of size, but i^iore es])ecially that the white corpuscles float at the 
side of the stream, and tend to get stranded. Soon at the cen- 
tral point where the irritation was greatest, they attach them- 
selves to the wall of the vessel, and form a promontory arouail 
which the red corpuscles go in single file, even elongating them- 
selves to crowd [Mist. The circulation seems more sUtggisli, and 
though the red eorpn.'icles still pass through, yet there is much 
eddying and to and fro movemeut. Finally, they no longer pass 
out of the vessel, but move backward and forward and from side 
to side, and others being forced in from the arterial side, the 
capillary l>econies quite full and red, and soon the motion of tlie 
blood ceases entirely. Thus the arrest of capillary circulation 
goes on from the center until the boundaries of the inflammation 
are reached, where we find the movement of the bhwd pretcr- 
naturally active as in determination. 

562. Thus an inflamed part consists of a larger [>ortion where 
the capillary cireutatinn is entirely arrested, and a zone where its 
activity is greatly increased. Though we observe all of these 
processes in the frog's foot in the course of one or two hours, we 
are not to 3upi>ose they jirogivss so rapidly in ordinary iuflumma- 
tioj), or lliat there is an vniirv wveat of cwcwUauivv iu a large itart. 
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, for instance, a lobe of tlie lung. On tlie contrary, tlie prot'csa 
E obsfi-ve with tin- microHcope in hours frequently requires 
lays, and 1\k jiarla of entire arrest ni'e sepuvutetl by others in 
tlie wirciilution still conliniies. Imagine the circulution 
itirely arrested in a large iiiirt, and yon will readily see that it 
19 absolute- dvalh ; diiiI thus when we speak of snch arrest in mi- 
nute vessels, it is in correspondingly nilniite parts; but thi-ongh 
tbe mass the Hniall urterios Htill carry blood, anil here and there 
slight capillary circulation. 

563. We can not see this process fnrtlier, only that we observe 
in the contents of the capillaries, and when the arrest of 

Irculatton continues for some time, a partial breaking down of 
le red corpuscles takes place. But if the iuBnmmation pro- 
les to suppuration, vre may sometimes witness the formation 
r pus globules in the intercapillary spaces, but the field of vision 
ton becomes indistinct, and we see notliing further. 

564. We may, however, examine that termination of inflam- 
lativu which is named rfsolution. In this case the ve-estnblish- 
ent of the circulation commences from the circumference and 

towaiil the center. One after another we notice re- 
aruing movement in the contents of the vessels, and oscillation 
od tendency to forward movement in the red corpuscles, and 
Baliy becoming loosened they pass out one after another, and the 
rhite corpuscles are detached and flnat off. Following imnie- 
tately in the wake of the impacted contents, comesa fresh supply 
f blood from the artery with new discs, and soon the circulation 
I &a free as in health. Thus the proc^iss continues until the eu- 
pillary circulation iji the inflamed part is restored. 
665. The symptoms of an inflammation, as given for centuries, 
e pain, heat, retfuess, and mxlling. These are considered so iii- 
B])ensabte to the Icsiuu that when they are present it is positive 
ere is inflamumtioa ; when they are absent of course it can not 
!. We have already seen that in a *iiiall degree uuch of these 
ptoms might he dependent upon determination of blood, but 
then marked we must agree with the older writers that it is a 
mI pblogos'm. Rot is lliL're any rL'sem(iV,\\\ce \\i.'vp Vn », y^*^*^'^**- 
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of buriiiug, which ita name woiiid imply, and which maoy ])»- 
sous believe ? It I'fsembles it to tins extent: that there is in- 
creased heat ami destiiietionof the vitality of tissue, but nocom- 
buBtioD.* 

566. We ucmiuiit ibr lhes« four symptoms in this way ; JUi 
arises from excitation of the uerves of the part hy tlie increased 
amount of blood in It, by tlie ten.sioii of the nerves iuctdcnt to 

• " j\'iilui-e and Catisai of liijiiiwmaiion.—TVe several parts of tha in- 
flammatory process have been connidered. They are. increased fuUoeM 
of tUe blood -vesae Is. with retarded niovemeut ef ihe blood; ewelliai:; 
paia, or other morbid exalted eensalion; increased heat; exudwtion if 
lymph from the blood- vessels; defective nutrition of the proper elemeno 
of the affected part. The first five are often epoken of ns the signs of 
inflammation, the last two ua it» efi'ects; but (huse terms hnvo referGDn 
only to the furiner being more trHnsilory phenomena than the latter; tb^' 
are all, when they con'mr, constituent parts of thcdiBease; hut thektUT 
are leaa quickly recovered front than the fiirnier. 

" It would not be judicious, I think, to refuse to call that proceM 
inflammation, in which any one of the oonditione just enumerated ii 
ahscnl or imobserved. ^'welling, or pain, or, much ofkentr. iucruiMd 
heat, may be' inappreciable in tissues that we may still rightly call in- 
flamed, while the other evidences of the disease are present. The same 
may be said of increased or altered exudation from the blood-vessels. 
No such exudation is observed iu the diseased cornea or artienlar ear- 
lilages; but it would be unreasonable, in the cftse of an inflamud ej-c, to 
say that the changes are due to inflammatioD in every part but the cor- 
nea; and to call the process leading to the ulceration or leueoma of ibe 
cornea by a name different from that which we give to the coiocidentand 
similarly excited process in the other tissues. So, during the iDfla.mitia- 
tien of a joint, it would be, at the least, inconvenient to say that all the 
tissues are inflamed except the softening or ulcerating cartilages. The 
progressive degeneration of tissue is, probably, never absent when the 
other parts of the inflammatory process exist; but, in (inickly tranailury 
cases, it is of)en inap[ireciable. The altered state of the circulation 
may be unobserved, but it is probably always present; for in the case of 
the parts that have no interstitial blood- vessels, inflammation may still 
be attended by enlargement of those of adjacent parts on which their 
ordinary nutrition de|)unds. 

"The conclusion, then, may be, that in what may be regarded as well- 
marked, or typical examples of inflammation, all the characters I have 
enumerated are present as concurrent parts of the disease; hut that the 
same name should not be refused to diseases in which any one of these 
parts is absent or unobserved, especially when its absence may be ex- 
plained, as in the case of inftamcd cartilages, by some jieculiarit? of 
tissue or other condition of the disease. I think it would not be right to 
call any process inflammation Ln wUich there is neither an exudation of 



the swelling, ami by tlie dcstniotive pracess [Hogressiiig in the 
tie^iivs. Hetit is okiisiHl in part from mi excess of lilood, anil in 
part from iiicreasetl (ixiiliilioii. The ])riiiei]ial inuiiifefitatioii of 
heal, however, in sni>erficiiil i it Summation, is not from a real iii- 
ureaw ill its ilevelopmeni, but rather from its retention from <k>- 
rangeinent of the skin. As has been heretofore nanicil the skin 
regulsites the tem[>eratnre, exot'ssive heat being ifinovetl hyevnii- 



lymph (t. e. of matcriul capable of Buoh developments or de^cT 
as I have diwcribod), nor a d uteri oration of a proper tissue of the affected 
part; cvcu though tlie otliur cliaract-era of tUo disease might be present. 
But. really, whatever rule of noraenektnre be adopted, we may expect 
to meet with many cBfea in wbieh WQ shall duuht what name to jltive to 
the procesHGs whiuh we watch, or of which we see the results. There is 
neithi^rhere, aorin any other part of pailiolugy, ntiythiiig lite the unity 
or cirrnmspeeiion of Bpeeies, by wbieh the zoologist, whose nomenclature 
patholu^iats are prone to imiiHte, is Justitied in attaching to each specifie 



beings'to whi 

"An 
may best be madi 
nf the normal pr 
with two iirinfipi 



ral 



nd unaUerable characters in the 
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ill respeet of qiuiiitily, from thosEi of tbe normal pro- 
cess: and 2d. how they difforfntmihe tame, in respect' of gWi/j or ww'/iift 
"The decision on the first of these [joints luny seem to be given in the 
term 'increased action,' which ia commonly used as synonymous with 
inflammation. As used by Sir. Hunter, this term was meant to imply 
that the small veasels of an inflamed part are more than naturally active, 
in formation or ahsorption, or in both these processes. This is, probably, 
the meanius still generally attached to the term by some; while, as em- 
ployed by those who believe the veasols are only accessories in the work 
of nutrition, the expression, 'increased action,' maybe used to imply 
rely increased formation, or increased absorption. In either, c 
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oration fi-ora the surface. If an iiiflummatiun occure coutiguow 
to tile Hkiti this iiiMingible traiispiiiitioii froui Ihe surface is <]i- 
luinisliiKl or arrested, and lience a iiiarke<l increase of bent. Tlie 
lieat of an inflamed jwrt, Iiowevcr, never exceeds that of the 
blood. licdnem of a [mrt, is from an increased aniotiiit of redwr- 
pnaclee in its capillaries, as we have seen to be the case when de- 
scriliing tlie microscopic cliavacter of rhe lesion. Sir^lhiff arisM 



chemical composition, and functional power: or cho, sfter degei 
they are absorbed, or arc disintegrated, or dissolved, and ca«l out; thef 
die in psrtioles or in the mass. During; all the procetises of inflaounation 
there is no such thing as aii increased formation of the natural Ktmc- 
tures of the irillauied part; they are not even maintained; their nutrition 
is always impaired, or quite Huspended. It ia only af^er the inflamnuitioii 
has ceased that there ia an increased fi>ruiatioa in some of the lofir 
organized tissues, as the bones and connective tiBsue. 

"So far, then, as the proper substance of the inflamed part is coH' 
oerued, there appears to be decreased action; that is, decreased fbrmi- 
tion. There may be, indeed, an increased absorption; but this is also, in 
one sense, charaotflristic of decreased exercise of vital force; since M 
absorption implies a previous degeneration of the part absorbed. Kur 
can we justly call this, in any sense, ' increased action,' till we can iko* 
how absorption is an aotion of vessels. 

'' Thus far, one of the eonstituents of the inflammatory process, one of 
the oharacters in which it differs, in respect of i[uuntity. from normal 
nutrition, is a defect in the nutrition of the proper substance of the 
inflamed part. 

"But it ischnracteristic of the complete process of inflammatioD, that. 
while the inflamed structure itself suffers deterioration, there ia a pro- 
duction of material which may be peculiarly organized. Here, therefore^ 
may be an evidence of increased formation, of increased action. 

"Doubtless, ill relarioD to the productive iwrt of the inffummatoijr 
process, the expression 'increased action' may be in some sense justly 
used; for the weight of an inflamed part, or of the material separated 
from it, may be much increased by the formation of organiaed iiistt«r. 
But the quantity of organised matter formed in an inflammation must 
not be unconditionally tabeu os a measure of increase in the exercise of 
the vital forces; for it is to be observed, that the material formed pre- 
sents only the lowest grades of orpaniKaiion, and that it is not capable of 
devehipment, hut rather tends to degeneration, so long as the iuflamma- 
tion lasts. 

" It may be but a vague estimate that we can make of tlic amount of 
force exercised in any act of furmntiun ; yet we may he sure that a com- 
paratively small amount ia suflicient for the production uf low urgauisms, 
such as are the fibrinous and corpuscular Ij'mphs of inflammation. Tha 
abundant production of lowly organixcd structures is one of the featuru 
of the life of the lowest creatures, in both the vegetable and animal king- 
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from two causes : Finst fioiu the iiici'e&set] niiiotint of IiIikhI in 
ihr ]>inl, ilialeixliiig tlie eapillaries to tlieir full rajiaeity ; ami sec- 
oiul, fnnii tlie effusion or exudation iuto intercopillsiry s|iuces. 

567, Some of tlie geiit'ral svmptonis of iiiflanmiatioii may l>e 
noticed liere. I doiiht wlicthcr it is jwssible for nii influnniiatioii 
to exist ^vitliunt iuflueuciiig to some extent the entire body. Iii 
slight cases this is hardly uoticed, but where any ctmsiderable 
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donis. And in our own casoH, » corresponding abiindnnt production ia 
often noticed in tlie lowest Billies of vitnl force; witni'.ss the tinal iiitlani- 
niations, «n fre<iueiit in the laet elu^'es of granular degenerutioii of the 
kidneys, of phthisis, of cancer, and other exhausting diHeases. In nil 
these, even large quantities of the lowly or^nnized cells of inflaniniittory 
lymph may be formed, when life is at its last ebb. And with these cases 
those correspond which show tho most rapid increase of tubercle and 
Citncer, and of lowly organized tumors, when the health is most enfee- 
bled, and when the blood and all the natural structures are wasting. 

in these considerations we may conclude that the productive part 
nflammatory process is not declarat^ory of the exereise of a large 
of formative or organizing force ; and this conclusion is confirmed 
observing that development, which alwAys requires the highcut and 
most favored exercise of the powers of orgnnio life, does not oecnr white 
inflaoimation lasts. The general conclusion, therefore, may be, as well 
fi-nm the productive as from the destructive effects of the ioflammatiiry 
proce.ss, that it is accomplished with small expenditure of vital force: 
and that even when large quantities of lymph are lowly organized, such 
an exprewon as ' increased action' can not be rightly used, unless we con 
he sore that the defect of the formative power, exercised in the proper 
tissue of the inSamcd part, is more than counterbalanced by the excess 
employed in the production and low organiieatinn of lymph. 

" It may he said that the signs of intlauiiuatiun are signs of increased 
action. But these are fallacious, if, again, by increased action he meant 
any increased exercise of vital force. Thoredness and the swelling of 
the inflamed part declare the presence of more blood; but this blood 
moves slowly; and it is a ijiuck renewal of blood, rather than a large 
intity at any time in n part, that is significant of active life. An 
of blood, with slow movement of it, is not characteristic of 
ivity in a part; it oflcn implies the contrary, as in the erectile tissues, 
the cancellous tissue of bone. 

The local increase of beat is too inconstant to afford ground for jud):- 

of the nature of inflammation. When manifest, it is not, I think, to 

exactly compared with that of an actively growing part, or of oni' 

is the seat of ' determination ' of blood, or of ' active congeslion.' 

the heat is high, chiefly because the blood, brought quickly 

the heart, is quickly renewed ; but, in an inflamed part, the blood is 

reaewed ; it moves more slowly. The heat may, indeed, he in aome 

re ascribed to this condition ; for the <imck\v «iOT\tt?\i\tto4w 




2b8 INPI.AMMATIIJN. 

iimuuiit of tissue is in vol veil tlie generul svmptoins arc jiraitiint^cL 
Tlii'St! are refL'mble in tlireo sonrct^s: The ititliioiK'c of the iiifliim- 
malory |ii'u(;e§H mi Ilie iktvoiib svfitem, i>ii tlie circulation of llie 
bimiil, nri<I »ii the Ri)ii(Iiti»ii uf tlm IiIoimI. The exuitadoii of iW 
iK'i'vos uf (lio |iart niuiiirests itr*flf in the iiervL'-wjiiti'rs as jiain, 
anil to the extent of tliis depressi-a tlie innervation. It ulsi 
inmlifies tlie nutrition of the nervons system, t^ tliat the lung 



the iiiflnincd part mny communicaCe iu heat to t.liHt which it moving 
more Hliiwly. But the (imiwr heat of inflamtuation (1 nionii th>t vbieh 
IB mua&arable by tlic ihcruiiiumter) can uot, I think, ha tvliolly thusu- 
plniiivcl. Some of it is, prohahlj-, dun to the oxirjaiion of tho degootnt- 
ing tisitucs; a |iro(-cHa which vro mi^ht safely assume to be rapidly going 
on in the mure destructive hifluiiiuiutiotis, and nhich ia, iudceil, nuarl; 
proved by aoiue of the uvidcniiis of the inoreaKed excretion of oKidiwd 
dubstancos in inflammaliuiis, especially by the increase of iihuspliules is 
the urine during inflauiiuHtion of the brain. It ia liir frviii proved, in- 
deed, that this siiurco of heat is sufficient for the explunulion of tbu 
inerease in an inflamed part; and it may be at once olu'ecU'd tliantohom 
no evidence that the hottest inflamed parts are those in which the mwl 
deatruciive processes are going on. Still, in relation tn the <|Ucstieii, hue 
fur the increased hent iaa sign uf the (juanlity of furnutive force thilii 
being exercised, we may aricue that, as the general supply of heat in DU 
bmlies is derived from oxidation or combustion of wasted tissues or of 
surplus food, so in these local sugmuniationBof heat, the source is rathtt 
from similar destruetion of organized substances than from increased 
formation of them. If it be so, the increased heat will give no groonJ 
for regarding the inflammatory proocss as the result of a greauir c 
cise of formative force than is employed in ordinary nutrition; none 
speaking of it as increased nutrition, or increased action, llnther, this 
sign uiuy be added to the evidenceH that the inftammatorj' process pre- ' 
sents, of diminished formative force, and of a premature and rapid de- 
generation, in the affected part. 

"In thus endeavoring to estimate the difference between the norma] 
and the inflammatory modes of nutrition iu regard to the (|uantity of for- 
mative or other vital force enercised in ihem respeoiively. I huvealw 
slated the chief differences in relation to the quality ur method of DU- 

'■ The most general peculiarity of the inflammatory method is the con-, 
enrrence of the two distinct, though usually coincident, events of whiob 
I have spoken at such lengthy namely, 1st. the impairment or suspension! 
of nutrition of the proper substance of the inflamed part; and 2d, the 
exudation from tho blood of a material more than sufficient in (|nantity 
for the nutrition of the part, but Jess than sufficient iu its citiiacityuf 
development. 

"By these concurring, it is plainly disiinguished from the normal J 
method of imtritiou, The same co\ub\i\iit.wu of events eHtublishe; 
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duration of paiu IcaiU tu jwrmant'iit ilcbilily. Tht felirile dis- 
turb:uK-e may in iNirt ha truceil to this Ciuise 

568. But beyond tlie cognizance of oiip seniieB, tliere in anot.lier 
system of ncires and ccntt-re tliat is still further involved. Every 
capillary vessel lias its eympatlietit; nerve wliich controls the cir- 
culation, and also, to some extent, the nutrition and waste of the 
part. It will be noticed tliat the inflammatory process is a lesion 



chief differences between the iiiflamnintory and every other ninde of nu- 
trition in a part. Thus, from all the forms of mere atrophy or degener- 
ation, the inflammatory process, at least in the typical exnmpk-», is dis- 
tinguished by the production of the lyui|ih, which may be organizing, 
even while the proper tissue of the inflamed part \s in process of otrophy. 
degeneration, or absorption. Bo far as the tissues inflamed are con- 
cerned, some inflamniatiouH might be classed with atrophies or degener- 
ations; but the concurrent production of l3'mph is distinctive of them. 

"On the other side, the inflammatory mode of nutrition is distin- 
gaished from hypertrophy by the failure of the uutritioh of the inflamed 
pari itself So far as mere production and formation of organisms aro 
concerned, some inflammations might he pEiratleled with hypertrophies; 
bnttheorganixation of the lymph commonly fulls short of that proper to 
the part in which it is exuded; and the substance at the part, instead of 
bijing augmented, is only replaced by one of lower organization. 

"And. lastly, fVom the production of new growths, such as tumors, the. 
inflainuiatury proeuss is distinguished by this— that its organized pro- 
duets, though like natural tissues of the body, are usually infiltrated, 
fused, and interwoven into the teittures of the inflamed part ; and that, 
when once their development is achieved, they have no tendency bj in- 
crease in a greater ratio than the rest of the body. 

" I am well aware that these can be acce|ited as only the generally dis- 
tinguishing uharnctcrs of the complete inflamiualory process. Cases 
might be easily adduced in which the border lines arc obscured ; inflam- 
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mfounded on one side with atrophic 
trophies, on a third with leranrs, and on olhcri 

^Bpmena of disease. But the same difficulties i 

^B^ science; yet we must acknowledge the valm 

^^Kong diseases even more alike than the.«e are. 

^^^"The case that I have chosen for illustrating the general nsture of the 
inflammatory process is one representing the disease in its simplest form 
and earliest stage, manifesting only the formation of lymph, and such a 
change as the softening or absorption of the inflamed part. This is but 
the beginning of the historj'; but, if the inflammation continues, or in- 
creases in severity, all that follows is consistent with this beginning; all 
displays the same double series of events, the satne defective nutrition 
of the part, and ihc same production of low organisms. But these addi- 
tions are observed i The part is more and mora deteriorated, and perishes 
in theiuasR, or in minute fragments; the newlv-dtftimiti ^"to4iit\a,\«\. 
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of these tliree functionB, and therefore the iuftuciice on the ctei- 
jtatlielic nervous CTStem m imt necessarily he marked. Xow, wbfn 
we consitk-r tbut thin systcjni of nerves I'initrols the oiwulatton, 
digestion, the furniation of tlie hlimd, niitritioii, and scdrelioii— 
ill fact, all the purely vitui (or vogetutive) fnnctions — it will sbiiiT 
how the general lesion follows the establishment of the local one. 
569. The direct inDuetiee on tlie general circulation \>^ iif 

finiling the neeessary conditions of nutrition, piirtako in rhc defcncn- 
live iirocess, and instead of being developed, are d^enernt^d into pin- 
or some yet lower forma, or perish with the tissues in which they arr im- 
bedded."— /•.II^^ Siirg''>^l PtUhuhgiM pp. 2!)3"2m. 

" E^trnnan of lafitimmatioa. — All inflammations, of whatever charw;tirT, 
are, in the first infilance, etrictly liieal ; that is, they begin in, and Wi 
confined to. a particakr tissiue, s[iot, or point, from which, as from a com- 
mon foeus, the morbid action radiates in ditTerent directions, until it b«- 
comes, so to sia-nk, general. To illustrate my meaning, let it be suppdW 
that the mnlndy comincnces nt a certain part of the mucous coat of the 
small bowel, as. for example, in one of the glands of I'eycr. After hiv- 
ing reniniiieJ here for a short time, it gradually spreads to the fibro-oel- 
hilarluiiiclla, then to the muscular fibroid, and finally t.o the peritonetl 
investment, thus involving the whole in one uiass of disease. In oi?- 
nipclas the Mme law ia observed. Here the morbid action, beginning »t 
a little point of ekin, gradually extends to the deeper atructnres, oniil. 
as in the case of a limb, it invades cellular substance, aponeurosis, luas- 
clc, vessels, nerves, periosteum, and occasionnlly even bone. A pneumo- 
nia, in its progress, usually involves the pulmonary pleura and ihe bron- 
ehial mucous membrane. These instances will suffiee to prove the posi- 
tion here assumei], .which is the more important beoauso it presents the 
oharaetors of a general principle. 

"The rapidity with which inflammation eitends from one textura td 
another ia loo variable to admit of any precise statement; in eotno in- 
stances the lime i? very short, perhaps not exceeding a few honrs, and 
such cases are. it may be remarked, generally very prone to be charae- 
leriEed by more than usual violenec. It must not, however, be inferred 
from this statement, that the morbid action always spreads from the point 
originally attacked ; for, although there is un(|ues^ionahly n very strong 
tendenuy to this, yet there are numerous exeeptiona to it. In soiueeMee 
this limitation is due to the diiieai«e itself; in others it depends upon the 
deposit of plastic matter; while in a third scries of cases it is owing U> 
the structure of the overlying tissues, as for example, in the periosteum, 
wbieb often serves to protect the hone which it surrounds from the eo- 
croacli merit of disease of the soft parts. 

"Une of the most common modes in which inflammation propagates 
itself is by lyiiiliimily of atruclurr. The morbid action, once begun, Bndil 
it ea.=y to jiasji along the ti.ssuca in which it originated, and hence it often 
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-course, proportionate to the extent and intensity of the lociil 
lesion. When email it is not twrceptible, but when of a large 
jrart it mnst necessarily' inHnence the etitire circulation. As thtre 
is more blood sent to the (lart, sonif other portion is deprosseil to 
this extent ; and as there is greater exj>enditure of jwwer in the 
circulation, this is either extended to the entire circulation, as in 
symptomatic fever, or, when the vitality is too much depres.sed 
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diseases of the stomach, bowels, and genito-uriuary apt>aratiis. in duo- 
denitis the morbid action may readily extend along the eholedocb and 
hepatic duels tn the liver; and iu gonorrhea nothing is more common 
than for the disease to spread along the ecminal passages to the cpididy- 

jndly, inflammation may proftagate itself by emiligviiy of iiniriurt. 
^phlegmonous erysipelas of th» skin has a tendency not merely to spread 
a- the neighboring surface, in consetiuenee of its similarity of Btruc- 
e Mid function, but alfo to extend in depth, thereby involving cellular 
nie, aponeurosis, muscle, and, in short, every other texture within its 
hioh. The tissues mainly concerned in the enterprise are ibe vascular 
k'e, the peculiar structure of mbich renders them highly 
nible for the propagation of the morbid action. An inflammation, 
beginning in the conjunctiva, often in its progress involves the entire eye, 
simply from the intimate manner in which its difcrent tnnies are BUper- 
iuposed upon each other. In the bowel and other mucous canals the 

IDoe efTeut is frequently witnessed. In pneumonia, especially in the 
ire violent forms, the disease is rarely conflncd to the parenchymatous 
hstance, but is almost sure, in time, to spread to the pleura and bron- 
la. In orchitis, although the inflammation is primarily seated in the 
bnlar structure of the epididymis and testicle, it is by no means un- 
ntnon for it to extend to the albuminouft eiwit, and ocousionally even to 
6 vaf^nal, An inflammation of thu synovial membrane of a joint often 
spreads, by virtue of the sumo law, to the articular cartilage and the 
head of the hone beneath — contiguity and intimate connection favoring 
here, as elsewhere, the propagation of the morbid action. 
'■ Thirdly, the extension may be ctFeeted through the agency of the 
ind lymphittlm. Of the former a good example is alTorded by what 
tsionally happens in venesection, where, apparently from the use of a 
il Itinoet, the inflammation sometimes ex tends from the tittle wound in 
• VGseel, at the bend of the arm, as high up as the right auricle of the 
(nd the latter by what occurs in chancre, where the \>oiaQn,t^k.(;Q. 
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for tliis, there is a winTS[}on(liiig want of jtower in HTiiie olher 
part. 

570. The constitution of the blood Js affected in all ca^es, liiit 
iu some particularly, and to a very great extent. We can make 
a division of inflammatiuns into simple and npeeijic. In the first 
the lesion of the WoimI is only to that oxtent that it is im|iuiriil 
by stasis, and liy R'tention of the natural fscreta. In the olkr 
the inflammation devclo]is a specific .pulson, which acts niwii llic 
blood in the same manner as has been heretofore describeil. Ac 



up by the absorbent vessels of the penis, is conveyed by tliem to glnnd* 
of the groin, where it eu uses n haril Hnd xninful swelling, cobstitntini 
what ia termed a bubo. In diBaectiuii'Wounds the absorbent vc^i 
always eicrvH us vehicles for the transmission of the peculiar {loisoiiwhieli 
gives to thei<c lesions thoir charaeterisiic features. For a. iihort period 
after the inoculation the poison is apparently latent, nhen its eff#(U 
show themselves by cue or more red lines extending up the limb as fu 
as the axillary glands, whence, as from a common center, its injurioui 
eonaequencee are radiated over the whole system. 

" Of the extension of inflammation by nmiii-n agnO-i/, ur sympathy,! 
familiar exninplc is afforded in parotitis. In this disease, which attacti 
chiefly young subjoets, the inflammation alien suddenly leaves the organ 
originally involved, and fastens itself upon the testicle, which is then || 
oompcUed to bear the whole onus of the morbid action. Of the preci«» ll 
manner in which this transfer is effected we are ignorant. That it is noft 
through any direct nervous connection is sufficiently obvious, for eveiy^ 
body knows that no such connection exists ; hence, as the only plausible 
explanation left for us, wo must conclude that it is brought about by tli« 
operation of sympathy, although of the nature of this operation it is im- 
possible, in the present state of the science, to form any just idea. A 
similAr relation exists between the mainniie and ntcrus. the stomach anil' 
lungs, and between the stoma ch and brain, or rather between the former 
organ and the arachnoid membrane. 

" Finally, inflammation may be propagated by the lilomi. This fluid, 
as will afterward apiieur, undergoes various changes in this disease, of 
which the most important is an incre.^ae of fibrin and colorless carpn»< 
olea, with a strong tendency of these substances to adhere to the sides of 
the vcssbIb as they are propelled along with the general circulating mas&i, 
The blood, thus altered in its properties, leads to olistruftion of the cap- 
illaries in different parts of the body, thereby establishing foci of morbid 
action. It is not improbable thai metastatic abscess, or what is now 
called pysemia, is generally produced in this way; at all events, this is» 
more rational mode of accounting for that occurrence than the one which 
attributes it to the absorption of pus, or the admission of this fluid into 
the blood, through the ageuoy of open-mouthed veins." — (rrutt SuTgrrj/f. 
page ST. 
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^xiini{il«s of tills foriii of inlliiinmutiun I may instance ai/philis, 
gonorrhira, eri/iiipekis, uiid iiialigiiaiit jmstiilc. 

571. TL(! »tfniiilomatic ftrer iiTOtliicetl iu simple iiiflamniiitioii is 
Veiy mmiliir to tlie idiopittliic (1iseu»e in its symjitoms, progress, 
aiid termination. If tlic causes named are marked, tlie tevcr is 
seveit; and protracted; bnt, on the contrary, if tliey are sVighttlie 
fever is mild and evanescent. It will al.so be noticed that snch 
b-yni|)tuniatic fevers ln'ar a marked relation, in type, to the pre- 
vailing fevers of tlie oonntry If tlii'se are periodic, the symp- 
tomatic fever will be [K'nodic ; if they are continneil, it also will 
be of a eontinned type. It goes further than this; for if the pre- 
vailing iever is asthenic, the syinplomulic fever will be asthenic, 
ns we have very marked esamplcs when an inlianimation occnrs 
at a time when typhoid fever is prevailing. 

572. The terminalions of influnimatiun have attracted nnich at- 
tention ; and, in descriptions of the lesion, they always assume an 
imjwrtant place. In the older aiitliorsj we read of the termina- 
tion, by resolution, by metmlnsis, by suppurntion, by rtilhesion, 
by induration, by guiigrene, and hymor/ificalion. There may have 
Wen olliei'S, but my memory onlv recalls these. Really, there 
are bnt two terminations — reao/iition and detifh — tliongii there are 
many rffects and resulU qi' inflammatory action, and death may oc- 
cur in differont ways. 

57:5. The exudation that occm-s in all inflammations demands 
onr stndy, for to some extent the results of the lesion will dejiend 
ujMin thia. These, which may be termed products of hiflummutiim, 
are scrnm, blood, coaguliiblo lymph, and mncns. 

574. ■StrHiii alone is rarely effnsed, except in the lowest degrees 
of inflammation. Still we find many eases in which the exudation 
may pru])erly be termed nfroxts, for the projiortion of fibrin or 
plastic matter Is so .small as to be of but little use in the process 
of reirair. The characteristic serous exudation is that tlimwnout 
front a blister; in eczema, perhaps, it is still senms, but capable 
of slight organization. 

675. Effusion of bhod can not occur unless there is rupture of 
the ves-sels ; for, as we have heretofore accw, there is uo other way 
18 



274 INFLAMMATION. 

in which red iliscs can escape. Occasionally dilatation of tlie rap- 
illaries is such as to give tliem a very irregular saccululed a{>|Kar- 
ance; and we wonder that they do not give way eiitiri'ly, as «e 
look at them. In tare cases they do give way, and tiicii we have 
exudation of Wood. 

576. Plii»ilc lymph Is the normal exndatiou of inflamniatio[i,n6 
it ia capable of organization fur the repair of the ])art. h liis 
been contended by soniw that it was flnid (ihrin, by othoi-s (lui 
it was albumen, as j>cr:H>ns viewed the tibrin as having n greater 
or less degree of organiKation. It was nndonbtcdly the nutri- 
tive material of the blood, that which forms tisane, and tliisU 
all that we care to know about it. It is not necessary to Bpealf 
of the changes to which it i^ subject ; these will be described wliea 
we consider tlie results of inflammation. 

577. The esndation of riiacu» is a compound process, and 
should not be associated with the others. Occurring always fi'uRK 
the free surface of a mucous membrane, it takes the form of ths 
natural secretion which lubricates and protects that surface. 
When we study the history of mucus, we iind it to l>o an albu- 
minoid fluid, bearing a very close retjemblancc to fllirine. In miuiy 
sj)ecimeiis the fibrlliatiou is very well marked ; and esjiecially ia 
this the case in , the mucus prodntml during an acute inflamma- 
tion. With this is associated a gelatinous-looking and acting 
material ; and through the whole is distributed numerous mucnns 
cells, which bear a very close relationship In pus-globules. It is 
this uatural seci-etion which is increased in influnimiitioii of mu- 
cous membranes, tliough it is variously changed in the |n'ojKirtiun 
of water, flbiillutiun, and mucous cells. 

578. Thecondilions ujkjii which tliest; citang&sin the exudutiiHi 
material dejvend are three — namely : The seat of the influnimation, 
the degree of the inflammation, and the state of the blood. 

579. The doctrine of Biehat, and also of Hunter was: " That 
taeli tissue hiid its projTcr mode and |>roduet nf inflammation." 
Paget remarks :" The facts on which it is held I hut, in general, each 
part ur tissue is prone to the pivnluction of one certain form of 
inflammatory esndation, are such as these: That, e. g., in the ap- 
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pureiitly s)ioiitaiieoiis inflammations of the skin, lymph with cor- 
piist'lt» alone is pnHliioetl, as in herpes, eczema, eryai[)ehi8 ; that 
ill SL-rons lueinbraiiea tlie Ixmph is commonl)' fibrinous, and lias 
a great tendeiicj- to be orgsmized and form Eidhesions ; thiit in mu- 
cous membranes there is us ^reat a tendency to Aupjiurutioti ; that 
in the hiiigi;, both tihrine and corpiiisck'S are uhiinilant in the 
lympli, and the eorpiiscles have a remarkable tendency to degeii- 
-erute into either pns cells or grannie eells ; tliat in tlie hrahi and 
spinal cord the tendency is to the production of a pi'epon<Icrance 
of corpuscles that qnickly degenerate into granule cells, while in 
the areolar tissue, both fibrine and corpuscles ap|iear, on tlie whole, 
etjnally apt tn degenerate into pus, or to be develo^wd into fila- 
mentous tissue." 

580. The rapidity of the inflammatory process frequently de- 
cides the eliaructer of the exudation. When is is very rapid the 
exudation is usually serous, or if slow and accomj>anied with a 
sluggish cirenlation, it will also {mrtnUe of this character. If 
develoi>ed moderately, and in a healthy tissue, the exudation will 
be of plastic lymph. Usually we can predicate our opinion of 
its plasticity and capacity of tissue- formation from these circum- 
stances, the blood being of good quality. 

581. The material of the exudation being derived from the 
blooil, it will necessarily partake of the cliaracter of this tlnid. 
If the blood is well elaborated the effiiaed fluid will always be 
plastic ; lint, on tlie contrary, as the formative material in the 
blood liecomes depraved, the exudation has less vitality and capa- 
city f()r organization, and breaks down easier. We see marked ex- 
ample!* of this in the rejitiir of wonncfe. When the sj'stem is lu 
a healthy eonditiou the exudation is readily organized, and forms 
anam), strong tia&uc ; but let a surgical fever set in, and wc find 
that day by day the exudation loses its plasticity ; until, when the 
tongue liecomes brown anil soifles ap]>ear around the teeth, it is 
nothing but a putrescent scrum. 

582. Hesoludon. — We have already exaniineil the termination 
f resolution as it is seen under the inicrosco\te, and Cuuv\d OiwA, 
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it was the inflammatory process reversed ; lliat the cai>iilarj' cir- 
ctilation was gradually restored from the clrcurafereuce to tliown- 
ter as it had been siiHpenilcd. We could not see, however, tlip 
process of exudation, nor can we see the removal of the material, 
yet we know how it is accomplished. The exudation was thniffn 
out III conseqnence of obstructed cii-cnlation, and so soon aslliis 
is re-established a process of endosmosis eomineuces from tlic 
iutercapillary spaces to the onrrent of blood, and it is drawn into 
the current and carried away. If it has become partially oi^n- 
ized the cells are broken up, and if need be, water thrown out 
to give the exudation the uecessary tlnidity, and it is then ab- 
sorbed. Thus, the entire process of resolution may be said to con- 
sist in the re-establishment of the capillary circulation, and from 
this a gradual al>sorptioii of the exudation. 

583. The nutrition of the [tart has been sus^iended during this 
period, and consequently it is feebler ; its vitality has ala) heeO 
impaired by the inHammatoiy process; so that, although the par** 
is apparently left in the same condition in which it was before lh< 
iufiammation, yet there is always a change in this respect. It 
has left, however, its power of reprodnctlou, and as time passed 
the worn-out cells are removed and new ones take their place, 
until at length the jiart is entirely renewed, and with its original 
vitality. Sometimes this ^iroross of renewal is very tardy, and 
even imiwrfect, and the normal function of the part is never re- 
gained ; at others certain parts lose their power to reproduce their ' 
kind, and they are replaced with fibrous or other adventitious 
tissue. 

.5S4. We say that the inflammation terminates by resolution, i 
when the irritation causing it has not been sufficient to destroy 
the vitality of the part. But we must add further that the in- 
flammatory process is itself destructive, and may deprive a part 
of life when the original irritation was but slights 

DEATH OK A PART. 

585. Complete death of a part from inflammation is designated 

as mortifeothn, and tlic first stage of this is sometimes termed 
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gangrene^ though we had better consider the terms as synonymous. 
Mortification occurs from two causes: First the severity of the 
original injury which so impairs its vitality that it is not only in- 
capable of reproducing itself, but even of living for tiie short 
time necessary for removal by suppuration. Second, though the 
injury would not necessitate death, yet the inflammatory process 
which succeeded it was so severe, and the obstruction to the cap- 
illary circulation so great, that death results from this. 
- 58G. If the molecular death progrcji^ses slowly, and the part 
loses first its functional activity, its sensibility, and its heat, we 
have that condition ussuallv desijrnatcd as (ranirrene. It is still 
})ossible in some cases for this cell-death to be arrested, and though 
for a long time feeble, the part auiy eventually reproduce itself. 
Thus we have remedies recommended for the arrest of gangrene, 
as the sulphate of zinc, chloride of zinc, yeast and charcoal, etc. 
Those parts which have died may be removed by tlie ordinary 
process of absorption, or by suppuration. 

587. The process by which the system removes a dead part is 
worthy of notice. Frecpiently mortification progresses for some 
time, gradually extending its area as the tissues become more and 
more feeble. During this time the livid discoloration soems to 
run into and continues with the pallor of the adjacent living tis- 
sue. Finally, when this process of death is to be arrested, a vig- 
orous capillary circulation is esi:ablished in the sound tissue next 
to the dead. This forms a bright-red line, which is termed the 
line of demarcation, and is always looked for with anxiety, as de- 
noting the arrest of the mortification. With this redness we have 
all the evidences of an inflammatory process, and there is exuda- 
tion of lymph towards the dead tissue. In this lymph the pus 
transformation commences, and as it continues the tissues are 
dissolved, and the dead is finally severed from the living part. 
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THE RESULTS OF INFLAMMATION. 

588. Under this liead wc will consider suppuration, a<lh(»m 
and induration, wliicli were regarded by tlio oldor writers as ler- 
miiiatioiis nf inflainmntiou, and were ctassetl witli resolution and 
mortificatiou. We may also examine the so-called termination 
by metastasis, as we will probably find no other place to take 
it np, 

589. Mftaxlanis. — A metastusi.s is a transferrenee of the lesiort 
from one part to another. It is rarely met with except in rheu- 
matic inflammation, but the law njion which it is based is niad^ 
use of in therapeutics. Oiic of the most characteristic symptom^ 
of a rheumatic inflaniniatioii is the rapidity with which it move^ 
from one juirt to another. Thus a j>erson suffering from rheuma- 
tism of one knee finds the symptonit! of it abating, but that the 
other knee is becoming afTected, and in a short time presents as 
severe symptoms as the first. Tlie first part, however, is not 
wholly relieveij, but is tender, somewhat red and swollen, aud 
very weali. In parotifia we occasionally witness a metastasis of 
the infiammation from the parotid gland to the testicle, in a very 
similar manner to that of r)ienmati.°m. 

590. The statement has been made, that the animrd hotly vould 
not take cognizance of two local irritations at the eame dme, »n^ 
therefore, if a new inflammation arose, the-old one would have to 
stop. This is true to a limited extent, and furnishes the liai^is for 
the employment of counter- irritation, or the relief of one irrita- 
tion by establishing anothev. Stmie state the theory in this way: 
hut one jtain can be felt, and there can be but one determination 
of blood at the same time ; therefore, if a new point of pain and 
determination is produced, the old ones must cease. The bcne6- 
cial influence of a sinapisin, blister, rubefacient frictions, etc., is, 
that they produce a greater irritation than that at the original 
point, and as the system regards the greater, the less ceases. To 
some extent this is undoubtedly true; at least exi>erienco proves 
that counler-irritution, to Ue effecUxMiTOvw^. W ^v^atcv than the 
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Irritation for which it is used. Still, I tliiiik the iiiflueiicc of 
these ageiieies in stiniiilatiiig tlic circulation of blood, and thus 
relieving tlio stasis of blood In the aflt'i'ted structure, phivs an 
;Di]K>rtaiit part. 

591. Sui>pui-a(lon. — Suppuration ia a very frequent result of 
inflamiuation, aud in some iiistiiuces might be legitimately re- 
garded as its termination, for it ia instituted for the removal of 
the exudation and dead tiiisue. It is well to look at this process 

a free surface aud witliin the tiasne.%, as we will be 
enabled to get a mueli bttttoi- idea of its nature. 

592. Suppuration oeeurrlng u|>on u free surface takes place in 
the exudation aloue. Thi.* esudation is of lymph, more or less 
plastic; and of this pns is formed, and the quality of \nin, like 
thst of tissue, will dejiend upon the quality of this lymph. Juflt 

) long as the vessels throw out thi.s plastic material, suppuration 
mtinues; when it censes, suppuration is at an end. We have 
>en that in inflammation of mucous raembraues the cxiidiition 
It first took the form of mncn.s, and it will continue in this form 
. it pn>gre,sses so far as to impair the vitality of the secret- 
[ng tissue and the plasticity of the exudation. It is then that 
we observe the change from mucus to pus, aud by it we are ena- 
bled to determine the condition of the structure pretty accurately. 
hn inflammation of a serous membrane, when in moderate de- 
p;ree, causes an exudation of a slightly albuminoid serum, very 
gHosely resembling tlve uatural secretion of the jiart. We witness 
his very frequently in inflummatious of the joints, though not 
often in the cavities of the bixly. If the inflammation is of a 
till higher grade, plastic lymph is thrown out, wliieli may Ik-- 
»me orgmiiiied, forming falne memhrfinrii and adhesions ; but if 
e vitality of the tissue and exudation h inijKiii-ed, then tlie cxu- 
tatiou is transformed into pus. 

. Snppnraticm occurs in a part when the exndiition is of 
mch low organifflitiou that it can not form tissue, or more frc- 
lently when, from the injury or the infliimmation, the vitality 
if the tissues of the part is so recbiced that it can not remain a 
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portion of the living body. Snp|mration is really ileatli.ai miicb 
as mortification ; but it is that slow nioleciilar dcatli (liat can b 
controlled by the vital proccssta for the removal of a jmrt, wiib- 
out endangering the integrity of the adjacent etnictures. 

594. If we examine this termination of tlie inflanmialory jii'o- 
cess, we will find tliat in the majority of cases it is nssociatwl 
with resolution. Resohitioii eominences from the circiimferenw, 
and gradually restores (.he cupillarj- eii-eiilntion and removes tlie 
exudation. It progresses iii this way until It reaches tissue that 
has so far lost its vitality that it can not i-eniaiii a jiait of the 
body. It has lost more tliau this, for it no longer has the power 1 
of cell-productiou, and cau not be repi-odnced. It is in this tis- 
sue that suppuration comniencea, nnd its end is its complete de- 
strnotioii in that oi-derly niauuor that ^vi^ n6t injure luljacent 
textures, rior disturb tlie general lieaUh' % its iiifllienfe on the ' 
blood. 

fi95. /"««. — Wo will obtain a betii-r idea of the suppurative 
process by examining the iiiaterial formed by it. Pus is an al- 
Huniiufrid or protein fluid of Itnc organ f2«h'on,l>ut still urgauise<}^ 
and necessarily under the intiuence of the iormative force. It is 
this organization that gives it that bland and innocuous eharacter 
so ditfereut from animal matters that are undergoing pntrefactive. 
deeum position. We might say further that it is blnnd nnd innoc- 
uous just in pruportiou to its organization, and as it loses this, it 
as.sumes more and more the characteristics of putrescence. 

996. Pus is composed of an alblmiinoid fluid, liquor puris, and 
pus cells and pus granules which are contained iu it. The liquor 
puris varies in specific gravity, and is comjwsed of water, hold- 
ing iu solution albumen, chloride of sodium, phosphates of lime 
and magnesia, and sulphate of lime. The pus cell* or globides, 
are spherical bodies, about the two -thousandth to the lliree-thou- 
sandth of an inch in diameter; they have u very delicate cell- 
wall, wliich is rendered distinct by the addition of water, and are 
invariably nucleated. Pus granules have been regarded by enm6 
as nuclei for the formation of new cells, by others as the debris 
of broken-down cells. 
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597. The origin of pus globules is very interesting, as these 
bodies form the vital i>art of the fluid, and such organization as 
it has is dependent upon them. We have lieretofore seen, when 
examining cell growth, that there is no new generation of cells, 
but Uiat there must always be a j)arentage. Now as pus cells do 
not exist in the healthy body, it is evident th^t they do not have 
a parentage of kind, and if notflbruied dc novOy we must trace 
their pareiUage to the formative -^ellfi of the body. Pus cells are 
with ditficulty distinguished from mucous cells, which have their 
origin from epithelial cells a4)d iix>ni the colorless blood corpus- 
cles. There is no doubt but that thev are furnished in free sur- 
faces by the epithelial cells, and within the tissues by the cells of 
connective tissue. 

598. As evidence of this analogy to normal cell tyi)es, and to 
fix their parentage, I will make a quotation from Yirchow^ and 
Dr. Chambers. Virchow remarks :-r- 

*^ With regard to pus, I ncml only remind you that we have 
been occupied during several lectures in discussing the question 
of the possibility of diagnosing between pyiemia and Icucocyto- 
sis, and that we have recognized in the co'orless corpuscles of the 
blood bodies so^ perfectly analogous to pus corpuscles that some 
have thought they saw pus when they had colorless blood-cor- 
puscles before them, while Addison and Zimmerman, on the con- 
trary, imagined they had found colorless blood-corpuscles when 
they really were looking upon pus Botii have a like type of 
formation. It may, therefore, be said that pus has a hamatoid 
form ; nay, the old doctrine may be ixjvived afresh, namely, that 
pus is the blood of ])athology. But if one would seek a distinc- 
tion — if one would be able to say in individual cases what is pus 
and what blood corpuscles, there is no other criterion than to 
determine whether the cell arose at a spot where a colorless blood- 
corpuscle might be expected to arise, or at one where it ought not 
to be produced.^' 

599. Dr. Chambers, in his lecture on mucus and pus, after de- 
iscribing the microscopic researches made in this direction, says : 

"These observations seem to show that the pus or mucus- 
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the older or more iwrinnneiit orguiiizatioiis, it is only to llmt es- 
Uriit witidi will rei>liioe wurn out tissue, or adil to it gn»Iually us 
iiicreaseii iKiwer uiitv be detuaniled. 

002, Rugardiiig tlie furmntinu of pns as a vital process for the 
TOinoval of dead iiiiitoriul, presents the process iu iiii t>iitii-elj- dif- 
ferent light from the older views, in wliicli It was Iiiokiil iipiMi ifi 
a de(H>m]>ositioii very similiar to the hivtiking down of i)iiiiii:il 
matter wlicii wholly deprived of life. For if it la a vilal process, 
it is so hy deriving vitality from the adjacent tissues, so tliat [mis- 
foriURtion will depend almost vvliolly upon the wnulition of these 
and the state of the blood. 

603. Pus is described as healthy r^r Inmlxljk, when it U of a 
creamy consistence, contains a large niinilier of pns glolmlcM, has 
but a faint odor, and is bland and unirritating. It is termed 
sanioua or erroiia when it is thiu ami of a reddish or yellowish 
color; it is fi-eipiently ic/iorous, irritating parts that it comes in 
contact with. This is a product of unheal thy inflammation ; that 
is, the tissues are enfeebled and a pi-oeess of decomposition orpn- 
treseence is allowed to progress with the [lus- formation, and some- 
times exceeds it. At times the |ius is iu combination with con- 
siderable lymph, wliicli has become ])artly orgauized, and it is 
then termed ^/^//tiokb; when this occurs the inflammatory action 
is vcrj- high. 

604. Scro/idom \»i>i is that variety in which an iiiorganizablo 
albumen is mixed witli the true pu«; it is found in scrofulous in- 
flammations, cold abscesses, tuWiTUlwus diseases, and all cases 
where an albnmeu incajmble of organization is effused. Gross 
remarhs : "That when it stands a little time it se{)arates In two 
parts, of which one is thick, straw-colored, and iuodorou.s; the 
other, which rests upon the surface, ta oily In appearance, tliiu, 
ropy, and mixed with sniall, opafjue, cunly flakes," IVc have 
lastly to notice a veiy fretjneut diseliarge from nuieous mem- 
branes, which is correctly designated as mueo-pns, being a c*tm- 
bination of the two secretiims, which, however, \ary In their pro- 

■ortious iu different cases. 
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605. Suppuration in tissue is supposed to commence in thecx- 
iidation, luul as that becomes transforme<l, it tlien extends to the 
substance of the tissue itself. In a hirge nuijority of cast's ter- 
minating in suppuration, the vitality of the part is impaired l»y 
the inflammatory pro(^ess rather than by the original cause. Aiul 
if we examine these cases carefullv, we will find that the vitalitv 
of both exudation and tissue depends upon the adjacent circiila- 
tion of blood. When there is still some circulation throuj>h tli^^ 
part, as heretofore described, suppuration does not occur, hif ^ 
Avhen the capillary circulation is entirely arrested, then the exu — 
dation first, and the tissue next, are changed into pus. 

GOG. The j)rocess of ulcerdlion is not dependent upon pns-for^^ 
mation as has generally bi^en supposed. It is true that from aifc^ - 
open suppurating surface there nuiy be a gradual loss of vitality 
from drainage of plastic lymph to supply the material for pus- 
formation, and the tissues mav be exhausted in this wav, but it 
does not go on to loss of structure. In ulceration the pus is 
rarelv laudable until the extension of the ulcer ceases ; while it 
is j)rogressing there is a decomposition of tissue, which gives the 
})Us an ichorous and corroding character. And just so .soon as 
a normal suppuration can be established, this erosion of tissues is 
at an end. 

GOT. Pus has not onlv an organization within itself, bnt under 
certain circumstances it is susceptible of assuming other forms. 
We have marked examples of this in certain skin diseases, in 
which the pus thrown off is arranged to form a membrane or scale, 
covering and protecting the suppurating surface. I think it j>roba- 
ble that an epithelial organization of low type, bearing a very close 
relationship to pus, is developed in all the more chronic affections 
of the skin. And I am inclined to believe that in some a true 
purulent formation goes on at the same time with the formation 
of ej)ithelial cells, and that what we know as a skin disease is 
dependent upon this changed epithelial develo]>ment. 

G08. RcHtoration of a Part a fler Suppuration. — We have already 
described at some lcngt\\ (^ilv)^ Vow iW \iY^\s.e\\ ^^ CiCi\\\!\\\\\\v^ q^- 
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casioned by the breaking down of a part by suppuration is re- 
j)aired. We saw, in the same conneetion, that the original tissue 
was never reproduced, but in its stead a low fibrous organization. 
The process is briefly as follows : Resolution conunencing at the 
circumference, progresses to tlie })oint where the vitality of the 
tissues is 'permanently impaired, up to which part a free circula- 
tion is re-established. To protect the living from the dead part 
plastic lymph is thrown out, and organized into a membrane, the 
pyogenic membrane. As soon as the impaired tissues arc converted 
into pus, and this discharged, restoration commences from this 
membrane by continued effusions of lymph which is partly organ- 
ized, forming the granulations we notice, and partly transformed 
into pus. For a full description of this the reader is referred to 
(224) ct aeq. 

609. Adhesion. — Adhesion is the result the surgeon desires, 
and he will never be dissatisfied with the inflammatory process 
that unites his wounds. In the practice of medicine, however, it 
is different, for it is very rarely that there are solutions of conti- 
nuity to unite, but on the contrary, the adhesions occur and bind 
together parts that should be free. As an instance of this result 
I may^name pericarditis, in which plastic lymph being thrown 
out upon the free surfaces of the mcml)rane, is organized, and 
unites the reflected to the visceral j>ericardium. In pleurisy we 
occasionally witness the same result ; the exudation being plastic 
is organized, and forms adhesions between the pleura-pulmonalis 
and pleura-costal is. And in peritonitis we not unfrequently see 
the same result, forming fibrinous adhesions binding together the 
viscera, and uniting these to the walls of the abdomen. 

610. Occasionally lymph is organized upon the free surfaces of 
a mucous meml>rane, and though not forming an adhesion, it im- 
pairs the function. The most j)rominent instance of this we have 
is in pseudo-membranous croup, in which the false meml)rane 
organized in the larynx so obstructs the passage of air as to cause 
death. The casts of uriniferous tubes scon in some cases of ne- 
phritis and albuminuria, is another example of orgauized effvisioiv. 



lill. Ltd unit ion. — Jiidiiiiilinn ]h tliat cnii<lilii>ii in vvliidi llie 
effused lymph hecoinus orguiiiKed, insteutl of hning ul>£orl)etl hIIit 
the capillary circiilatioii is re-c»taliiislie(]. The purt is lai-gwmiil 
tinner, uiul to the cxtt^tit tliiit the lulveiititioiis iiiatoi-iul cuinprcsHs 
the imtnral ti!s:4iies or iiiterfei-c>s with their free niovement, the 
function of the part is impaired. We can not regard tliis as a 
Regeneration of tissue, for U still eoutiuncs to repivdiice itself iii 
its original position. But it is simply un additional fibroii^i cle- 
ment added to the connective tissne, 

612. We have many examples of this when it gives hut slight 
annoyance; as an indurutioii of the siiin, rendering it stiff ami 
hai'sh, and sometimes more susceptible of irritation ; induration of 
the cellnlar tissues caufiing stiffnes.s and a feeling of tightness 
when of the su]>Grficiul fuscia ; ini]>cded miiseulur movement when 
in the conrse of the muscles, and stiff joints when in the neigh- 
borhoo<l of an articulation. It is sometimes a serious matter 
when it occurs in internal organs : as in some cases of chrouic 
pneumonia, when it effaces a majority of the air-cells in a con- 
siderable (lortion of lung, or in that peunliar condition of the liver 
known US the hob-nail liver, when it effaces the biliaiy secreting 
apjMiratns. 

613 Is Injtammation a Disease f — This question is iiofunfre' 
queutly asked, as some have taught " that in^ammation is not a 
disease, but rather a |ihysiological process, being the best action 
that nature could establish under the circumstances, and loading 
to the restoration of the part," As we have ab-Cfldy seen, an in- 
flammation is always produced by an irritation which im[)aire the 
vitality of the tissues : and it is claimed that this action m restor- 
ative, or at least during the process the pari regains its iiurmni 
condition, or the body is relieved from il. 

614. The following examples are aildneed to sustain this view: 
"A boy runs a thorn in his fiiot; fblloiving this is adevelopment 
of indanimntion, which causes an exudation of lymph around the 
foreign body, which breakingdown some jwrtion" of tissue loosena 
it, and finally, by pressing mwu it from below, causes its extru- 
aion. Noiv, they aay tlie inftmwmiiVovj \ivu'iti'is loosened tlie tlioru, 
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^\ts expulsion, and ai'tor this, by tlie cxiiilaliDn of plastic 
Ijiiijili, causing tlie healing of the wound. Going still further, 
they claim thut ull repjirutive action Ji3 surgical injuries is due to 
iufliiniiuatorj- ai-tion. There U a solution of continuity which 
U to be closed up; nnturc estaiilishes the Imflammator)' jtrocvss, 
and from this is the c:>iidatioii of plastic lymph and the closure 
of the wound. 

615. The conclusions drawn from this reasoning areas follows: 
Inflammation being nature's method for the repair of injuries and 
restoration of jKirts, it is a necessary evil, if evil it be ; thci-efore 
let it alone. Do not try to reduce it (the common autiphloiristic 
means being referred tn), but let it prugrcss until it accomplishes 
Its purjKise. It is admitted that it may be well to control it to 

^■ievent harm, as it sometimes rises too high. 

^ 616. If we examine intiammation as it affccis internal parts, 
the question will be seen in another light. A man to-tlay has a 
sound pair of lungs; to-night he is exposed to raiu and catches 
cold ; to-morrow he feels badly, and in two or three days he has 
a marked inflammation of the lungs. If we trace the progress 
of the disease, we will find that on the thini day from this there 
is capillary engorgement ; by the fifth day so much exudation that 
the majority of the air-cells are effaceO ; and continuing beyond 
this the tissues lose their vitality, and more or less of the lung 
is lost by suppuration. If we would examine the lungs diiy by 
day, we would find thut with no structural lesion at first, this in- 
creased until it eventuated in complete destruction of tissue. Ex- 
|>erience proves that the sooner this inflammation is arrested the 
better it is for the lungs; that if it is sto]>]>ed tlie first day no j>t-r- 
ceptible lesion remains; that resolution is better the third day 
than aftcrw;ird, but that resolution at ony time is lietter than any 
other i-esnlt. AVhat is the condition of the part after resolution ? 
Has it been changed, or its vitality renewed? No; but on the 
contrary it is the same tissue to its ultimate cell-formation ; and 
there has not been a shadow of rejiair, Init, on the contrary, it has 
been enfeebled Iiy the arrest of lis nutrition during this period. 
..617. If we examine svrgieal inflammation we wilt find it the 
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some. The infliimmntiiry prnctss is not nere?sary lo tlie closure 
of a wound or the rc[)uii' of tissue; anil the general health otid 
vitality of the part being good, the less inflainnialiun Ihore is tin- 
speedier and better is the ri'iMiir. Whatever theory surgeons iniiy 
have, the ninjority jiraetiee iijwn thewe facts. Local ajijilications 
and iiilorna]' treiitmeiit are dirt-eteil to the same end. If, bwwever, 
apart ia so feeble that an infltiniinatory process can nof Ite es- 
tablished, tlien it is too fcelile for nature's |)i'oeesa of reiiair, aiid 
means are employed to get a better circiilatioti, better innervation, 
and a better vitality of the [>art itself, 

618. I think we may safely assert that an inflammatory process 
is never necessary, and that where it is a good it is never an un- 
mixed one. Grant that it is natnre's method of restoration, it is 
only so in that dtutc of artificial civilization in whieh we live. 
We find that nature heals wonnds and reirairs textures in animals 
witliout it — in the Indian and other barbarous jieople without it 
— so that at last it is only an evidence of our imperfection, and 
as we approach that normal condition of health which is our 
right, the inflammatory process disappears. 

619. In reviewing the entire history of the inflammatory pro- 
cess, I thiuk wo must conclude : 1st. That its caucie is uKvays such 
as impairs the vitality of the tissues, and partially or wholly pre- 
vents normal nutrition and waste. 2d. That every step of the 
inflauimatory process is an evidence of weakness, as in the arrested 
capillary cireulatiou, the exudation, and the increased heat and 
pain. 3<l. That the continuance of the inflammatory pitwcss in- 
creases the debility of tissue, and that each successive step leads 
nearer and nearer to its complete death. If such conclusions as 
these can be truly drawn, it will give an entirely ditferont basis 
for therajicutics, and the older methods of treatment must become 
obsolete. jr 
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620. With every inflammation avc have more or less constitu- 
tional disturbance, and, as a rule, this is in proportion to extent 
of structure involved, to the intensitv of* the inflammatory action, 
and the importance of the organ or part involved. If the part 
is small and unimi>ortant, the constitutional disturbance will be 
but small, as in circumscribed inflammation of cellular tissue. 
If small, yet imi^rtaut, it will be much more marked, as in in- 
flammation of the eye, the larynx, a testicle, a tonsil, the prostate 
gland, the urethra, etc. When large portions of important or- 
gans are involved, as the lungs, or the brain, the symptomatic 
fever is the most prominent [xirt of the disease. 

621. Sympiomaiic Fcva\ — The fever and the inflammation are so 
closely related to one another that we can not disassociate them. 
As is the intensity of the inflammatory action, so is the intensity 
of the fever; and as is the intensity of the fever, so is the inflam- 
matory action. If, for instance, we have an idiopathic fever, and 
an inflammation springs up in its progress, we expect all the 
febrile symptoms to be increased, the disease to become less ame- 
nable to remedies, and the danger to life increased. And if, dur- 
ing the progress of an inflammation, from any cause, we have an 
increase of the febrile symptoms, we expect that the inflamma- 
tory symptoms will be more marked, and there will be greater 
danger to the life of the part. 

622. Again : if in inflammation we can control the fever, in 
the same degree we control .the inflammatory action; and if we 
can stop the fever, we will j)robably stop the inflammation. So, 
also, if an inflammation spring up during a fever, and we have 
local or internal remedies that will control and arrest it, we will 
find the fever less intense and more tasily managed. It is worth 
ojur while, therefore, to study the symptomatic fever, and to sepa- 
rate it into its component parts, and see the bearing of each upon 
the inflammatory process. This we will do after briefly noticing 
the symptoms. 
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623. Si/mptoma. — Symptomatic fever jiresents the same symp- 
toms as the idiopathic, less tlie furniing »«tuge, and in some cases 
it even has this. If the cause is cohl, deranging the circulation, 
or u blood ]]oisoii introdnt/ed from without, or ii lilooil poison 
generated within, either in wrong of retrograde metaniorphoi^is 
or arrest of secretion, we may have a forming stage of several 
days. It presents the usual symptome — there is gradual inipair- 
meut of function, loss of appetite, debility, with evidL-iiee of local 
disease, and more or less pnin. Then follows a chill, quite as 
well marked as iu idiopathic fevers, and then fi-brile re-action, in 
which all (he symptoms of the inflammatinu are dcvelojied. 

624. Frequency of Puht. — Among the prumiiieut symptoms of 
fever is acceleration of tlie pulse, the blood being distributed 
more nipidly through the Ijody. If we think of it, this very 
closely rcsemblt'S the condition of the circulatiou in the inflamed 
part, to which we have an increased circulation, and iu a portion 
6f which the movement of the blood is rapid, The movement 
of the bitfod is under the control of the sympathetic nervous sys- 
tem, not only iu the body at large, but in each individual part. 
There is excitement of these nerves locally when \Ve have deter- 
mination of blood to a part j there is excitement of this nervous 
system in the whole, wlieuwe have the general increased rapidity 
of the circulation. 

625. Just iu proportion to the frequency and the change iuthe 
pulse is the iufensity of the local disease. We can readily se« 
how this is if wc think for a moment, and to the local excitation 
add the general excitement. And so we say, lliat just in propor- 
tion as tlie general circulation is brought hack to the normal stan- 
dard, just ill that projwrtion the part will be relieved. It is not 
only frequency that we hwk at — change is sometimes quite aa im- 
])ortant. The pulse full, hard, sharp, (^pressed, »maB, irregular, 
feeble, have all to be ostimatpd, and the remeiiics that rectify these 

wrongs, and give a norma) ciieiilatiou employed, 

620. Increase nf Ttmperntnre, — luci-eascd heat was f^ne of the 
prominent symptoms of the iiiHiinimnlion, and it is also one of 
thf jjroiiiiuuocd symptoms o? Uap svm\AoH\vi\\i fvver, and one that 
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e closely estimate in every form of disease. We i 

in the usual form — aa is the temperature so is the 
" jjerloriiiuiice of evevy function of the binly ; as is tlie temperature 
so is the intensity of, and duiiger from, the itiflauimation. 

627. Increase of temj^ruture is associated with increased fre- 
quency of pnliW, ns we have already seen. As the temperature 
is increaso<I, we have disturbance of the nervous system, arrest of 
secretion and excretion, impairment of digestion, impairment of 
the blood, and impairment of nutrition. A temperature of 98° 
IB a condition of healthy life in the body at large and in each part. 

L higher temperature, therefore, looks toward death, and may 
nflnence the death of the inflamed part 

628. Arrest of Sxcredon. — Deficient excretion from skin, kid- 
Wj's and bowels, is among the prominent symptoms of fever. 
?Vom this we have material retained in tlio blood that should be 
•moved, and which evidently serves iis u cause of irritation, both 
[eiierul and local. It is a common soLirce of blood [)otsoning. If 
a inflammation excretion is markedly arrested, we find all the 
^niptonis increased : the irriltition is greater, there is a niore ac- 
Ive cireulalion to the pari, aud.the life of the part is impaired 
iy the changed condition of the blood. 

629. If excretion is restored, the inflammatory symptoms are 
es&ened, and the part relieved, and this in so marked a manner 
hnt the relation between the two can not be mistaken. In a se- 
lere inflammation, a moist, active skin, free excretion from the 
ndneys, and regular movement of the bowels, are certain to be 
illlowed by an abatement of the inflammatory action. It is true 

that secretion can not be established until the pulse is reduced in 
freqnency and lieenmes normal, and tlie tcinpeiutnre conies down 
to 100°; bnt even when these last are obtained, secretion may not 
commence. We have a better circulation and a better tcmpcra- 
liire, bnt there is still arrest of secretion, and the inflammation 
1, and looks toward snppnnittim. Now we nse means to 
tablish secretion, and at once resolution commences. 

. We associate excretion with absorption of the effusion ; 
1 material has been thrown out iirto a ^rt, ft-Vii ?\«tj\'}- 
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tioii iloes not go oti as it sliotild, we always think of accomplish' 
ing it liy eatablisliing free excretion. These remetlies umiotilit- 
edly favor rctiogrudi? luataiiiorphosi;^, as they also stimulate tlie 
excrotyry apparotiis to take lioli! of the material, ami carry it out 
of tlie body; ami, as is commonly believed, they Htliiiiilute ah- 
Korptioii of any adventitious material onlsidc the blood-vessels. 
Thus in chronic inflammations eajiccially, they are among the 
prominent means of cure. 

631. Dislurbtim-e of the Nerwm St/stem. — Wrongs of innervation 
are common in symptomatic fever, and always intensify the in- 
flammatory action. Whether it is excitation or depression, or 
any of the many changes we note in innervation, the eflect will 
be the same. Wc might note the iiiflneiice of the malarial poiwn 
that gives periodicity, which, though inHueneing the blood, also 
acts through the nervous system. Let this be marked and con- 
tinued, and the inflammatory pracess is intensified, uiu) may de- 
stroy life. Arrest the periotlioity with quinine, and the influm- 
mution is modified or arrested. 

632. Given, the flushed (ace, bright eyes, contracted pnpils, 
with rcHtlt'ssHtfis and sleeplessness, and gelseminum becomes a 
direct remedy to imflammatoiy action. But it is wot necessary 
to give exauiples here, as we will get them when wc study the 
action of reme<lies. 

633. Qiauges in the Blood. — Wo note that any change from the 
normal condition of the blood uniformly influences tbc progress 
of an inflammation. "The blood is the life of the man," says 
the inspired writer, and we reiieat that the blood is the life of the 
part. Given a ease of inflammation, and the tenninatioa may 
de^tctnl upon the condition of the blood. If tbc blood is good, 
the part will live, and the termination will be in resolution ; if 
the blood is changed and bad, the part dies. 

634. When we study exudation, we find the material may be 
eupltislk; cavopldstk; or aplastic, or a material that has life and can 
be organized or readily absorbed; a material that is low in life, 
that can not be organized, and is difficult of absorption ; and a 
luateiial that can retaiu its co\\ii\V\oQ W\, a. Utwitcd time, must 
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break down and will cari*v with it the tissue, and can not be ab- 
sorlxnl. These are all drawn from the blood, and we hay, " a« is 
the blood, so is the deposit " — from a good blood a good deposit ; 
from imperfectly organized blood this imperfect material. 

60O. We have already studied *'dvscrasias," or bad blood, and 
we found that there was something real in the common belief, and 
that there might be unpleasant material in the blood that only 
waited for an irritation to be thrown out. In inflammation we 
have such an irritation, and with the constitutional disturbance 
we have the verv conditions necessary to increase the amount of 
such material. Thrown out into an inflauKHl ])art, we have the 
material that will cause local death. Thus we distinguish certain 
inflammations as having this wrong. We have "white swelling," 
some diseases of bone, hip-joint disease, iliac and psoas abscesses, 
etc., and we also have inflammation of the lungs and other struc- 
tures in which the condition is (juite as clearly marked. 

0*»0. Spet.'ial jmisous, as cri/sipchfiy dlphtlicrin, and some hospi- 
tal infections, exert a morbid influence, and give a jRH'uliar char- 
acter to an inflammation. We recognize their influence in inten- 
sifying all the phenomena, as well as impairing the life, and we 
endeavor to keep our patients IVce from th(»m, and use every 
means to overcome them in the carlv stai»<? of tin* disease. The 
rheumatic! wrong of the blood, though less severe, may be noted 
as calling for s|)ecial remedies. 

G37. Simple albdiniiy or iwulliy of the blood exerts (piite as 
marked an influence upon the inflammation as it does in fever. 
Given the deep-red tongue, and wo are sure that the inflammation 
is not doing well, and can not do well, and we give the acid with 
the same certainty that we would if it was a case of continued 
fever. Or if the tongue is broad [iwd pcdl Id, we expect to get re- 
lief for the inflamed part by giving a salt of soda, as we expect 
to get it in fever. 

038. Typhoid symptoms are not uncommon in the graver cases 
of inflammation, and we recognize the impairnieut of the life of 
the influDied part, and its danger, as we recognize the general 
danger in a fever with these symptoms. A ty^ihoid blood ww^vx'j** 
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death, aud needs to be looked after early. What are tj^hoM 
eycuptorus? If the mouth is moist, the tongue is dlrtt/: if the 
tongue is dry, the coatings have a tinge of/irown, gradually grow- 
ing deei>er as the typhoid coiiditiou iucreases. 

639. Impairmenf of digestion and wrongs of the digestive ap- 
paratus are common to inflammations and ft-vers, and exert a likt 
unpleasant infliienee. The sick must have food, if they are to 
retain strength to resist the processes of disease ; and thus it is 
our business to see that the digestive apparatus is maiatuined in 
good condition, and that the patient has food. 

640. Treatment. — In our -consideration of the principles which 
should form the liasis of a nitional practice, it will l)e necessary to 
examine each stage of the disease, and tlio remedies applicable to 
its arrest, or that will conduct it to the most favorable termina- 
tion with least change of structure. We take the ground that 
its arrest is always the best result, and that resohition at any 
period is far preferable to any other result. 

€41. I think the principle is jnst as applicable to surgical !n- 
Sammatiou. Every good surgeon will tell you, that if he can 
secure entire immobility of the [Mirt, so that there will be no irri- 
tation — consequently no inflammation — the process of reiwir will 
be both spee<Iy and iierfeet. I have noticed with surprise the al- 
most entire subsidence of inflammation after the removal of se- 
questra and carious bone, and the rapid healing of the part with 
au entire absence of the four symptoms, heat, pain, redness, and 
swelling. Of course we would not expect such perfect results 
when the disease originated in scmfulous deposits, but when it 
was the result of an injury in healthy ]>ersons. 

642. The modem trealnipnt for wounds is based upon this view 
of inflammation. Tlie remuval of all causes of irritation, care- 
fully adapting and supporting the parts, and the use of a watet^ 
dreasiug to prevent inHamiitatory action, or by Dr. Richanlson's 
method, such applications as will perfectly shield the part from 
the action of air and prevent irritation. Union by first intention 
occurs only when by these means the inflammatory process is pre- 
veated. i 
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feists ill the iip|iliL'ulioQ of such stiiiiniants as will give tlie part 
power to restore tliocjipillarycii'culatii>ii. Theapplicatioii of iodine, 
tincture of muriate of iron, etc., is npoii tlie same jiriiiciplo. 
PuintiDga part with fresli oollodioit, until a heavy de]>osit is made, 
is an excellent means for arresting the inflanimatorj- process. It 
acts in three ways : The evaporation removes the excess of heat, 
it gives direct stimiilntioii to the part, and by its contraction It 
gives the part a very equal support. 

644. There are otlier local means in general use that look to 
the same result, though they are frequently employe<] without any 
well-defined idea of the correspondence between tlio ucliim of the 
jDedicine and the pathology of the diseuse. Tims stimulant lini- 
taents and emhrocations arc suecessfnl in slight inflammations, 
because they so stimulate the ))art ns to restore its cirenlatiou. 
Narcotic and setlative applications are useful, and arrest inflam- 
^—inatory action when of a verj* high grade, and in consequence of 
^■Miis extension to adjacent structures. The direct application of 
^Bnld occasionally arrests the infiammatory action, by causing con- 
^Btnction of the dilated (Hipillarics and thus overcoming the stasis 
^Bkf blood. Cold by evaporation, aa in the use of Richardson's 
^^}oca] aneesthesia, acts in the same manner. Heat and moisture, 
aa the use of hot fomentations, sometimes accomplishes the same 
object by favoring the restoration of the capillary circulation. 
Hl 645. The judicious selection of one of these means will depend 
^Hpon the appreciation of tlie exact condition of the affected part, 
^Rknd he will be most successful who is most careful in his diagnosis. 
H 646. The prindple ujoth which the general treatment is founded 
P'k, that the inflammatory process is always rcndcrctl more de- 
structive W a rapid or unequal circulation, by arrest of secretion 
and by perversion of the blood. These are the three ini|K)rtant 
points in a successful general treatment, and when we have ac- 
complished these oljjects, there is but one more imjwrtant jmnt, 
aiid that is to increase the quantity and quality of tlie blood, and 
^BOias favor repair. 
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647. When there is brisk febrile action, the si^cial sedative;^ 
should be employed in the small doses heretofore named, and 
their influence may he aided by the use of the general bath and 
hot foot-bath. If there is an irregular circulation of the blood, 
this must be corrected by such means as will call it to those parts 
where it is deficient. In regard to the use of the special seda- 
tives, I hold that in inflammation, as well as in fever, they les-^^'n 
the frequency of the pulse by giving more power to the heart and 
arteries — that thev are really arterial stimulants, rather than seda- 
tives, as the word is generally employed and nuflerstood. This 
action is undoubtedly through the medium of the sympathetic 
system of nerves : and as the same system of nerves controls tlie 

w ^ • 

capillary circulation, we see no reason why this stimulant influ- 
ence should not be extended to those vessels. I am satisfied that 
it is so extended, and that the inflamed part feels its influence in 
an increased vital power, especially manifested in its circulation. 

648. So marked is this action, that I have many times seen 
the arrest of inflammatory action under the use of veratrum and 
aconite alone. 1 do not trust alone to mv own observation, hut 
I find in the medical press re[)orts from a large number of ob- 
servers, which go to prove this view. Xo one seems to believe 
that these remedies act upon any known law, or that there is any 
regularity in iheir action, and hence the reports are purely em- 
pirical. One observer treats all cases of pneumonia w-ith vera- 
trum, and is ready to vouch for its specific action in s<."ores of 
cases. Another uses the same remedy in erysipelas; still another 
in croup, or bronchitis, until \ve can group enough together to 
lake the entire ranire of inflammatory diseases. 

649. The second indication of cure, io rmfovc the ^ecrciious, 
follows the sedatives in a natural order.* There must be a regular 
circulation before secretion can be established; but in order that 
the inflamed part recover speedily, it is necessary that the Vdoml 
b(^ freed from retained excretion. The presence of such effete 
matters in the blood always increases the inflammatory processes, 
as it impairs the vitality of all tissues, and would be es|>ecially 
nmvkci] when a part was already de\)riveil, to a certain extent, of 
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its i><)wei of resistance. Tlie act of excretion is also necessary to 
a free an equal circulation of tlie blood — a very im]>ortant point 
in this case. But whether we are able to give a rational expla- 
nation or not, the enipfrical fact that these are among the most 
]H)werful means for the arrest of an inflammation, and that resto- 
ration of the excretions always attends the process of resolution, 
is as well known as any fact in pfactical medicine, and is contin- 
ually acted uiK)n. 

Gr>(). Pcrveraion of the blood is one of the most serious con- 
comitants of an inflammation, as the local disease is inclined to 
assume a similar action to that Gfoing: on in the blood. Thus we 
have a chiss of inflammatory diseases known as ti/phoidy in which 
the low grade of inflammation is dependent u[)on tlie condition 
of the blood ; and we observe that as this typhoid condition of 
the blood increases, the inflammation assumes a lower and lower 
grade, until finally the parts seem to have no vitality remaining. 
AVe may observe this l)etter in the fever attending surgieal ope- 
rations. While there is no lesion of the blood, the fever being 
of a sthenic; character, a laudable pus is produced, and the pro- 
cess of repair goes on ; but if the fever assumes an adynamic 
form, with dark tongue and sordes, we find the pus becoming 
more and more sanions, and the process of repair is entirely ar- 
rested ; and in the extreme stage the tissues involved seem to 
break down in a condition of putreseence. 

()ol. Erysijwlas furnishes us another marked example in which 
impairment of the blood works destruction of tissue. Even when 
the blood is impaired with the nudarial poison the inflammatory 
process is inlluence<rby it, and repair of injuries is slow and 
sometimes whollv arrested. As a jrcneral rule the inflammatorv 
process is very severe in cases of the eruptive fevers, and from an 
observation of two cases in which small-i)ox followed surgical 
ofKirations, I am satisfied that not only is the ]n'oeess of repair 
arrested, but the l)atient^s life is endangered by the local influence 
of this animal poison. 

6o2. Treatment directed to this condition is of marked imj)or- 
tancfe. One of the most marked instances we have is the influ- 
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ence of qiiinia when llie inflamiiiatioii is associaleil wUli n mala- 
riiil iiiflueuce. lu very many cases its ailaiinistmtion, in suffi- 
cient (]uaufity to arrest tlie |>erio(lic fever, is followed by a rapid 
resolution of the iufluinmatiou. The administration of tincture 
of muriate of irou in erysipelas is another marked instance of 
the iiiHnence of remedies that antagonize si>ccilic poisous. The 
typlioid U'fiion affords a broad field for tlie use of these remedies, 
and many times the preservation of a part, or (ff the life of the 
individuul, will de|}end nputi how we nse them. It is not neces- 
sary here to discuss this subject, as we have already considered it 
at some lengtii, bnt I want to draw attention to two jioints — in 
the one caye, where there is the brand, white, or yellow and jwaty 
tongue, the importance of a salt of soda ; in the other, when the 
tUQgue is red or coated brown, the irajjortance of tlie mineral 
acids — I prefer the muriatic. This subject has siicli importance 
that I would advise the reader to turn back and i-e-i-ead the pan- 
graphs on the salts of the blood, and the influence of morbid 
materia] within it. 

653, In addition to the ordinary wrongs of the blood grouped 
uuder the term "typhoid," we hftve certain s^iecial ones that may 
be studieil with advantage. Thus every iuflammatiou may be 
erj-si|)eloid, as it may be diphtheritic, or may have that increased 
virulence that leads to dcliq uesceuce or sloughing, without npim- 
rent cause. There is something peculiar in the s^-mjitoms in 
these cases tliat should cause us to recognize the unpleasant char- 
acter of the disease. The ]>aiii is burning or scalding ; the color 
is very vivid ; the surface is glistening ; the heat is pungeot ; and 
the epidermis is inclined to separate in blisters. The remedies 
we study in this connection are the rhus, veratmm, tincture of 
nniriale of iron, baptisia, phytolatca, and jiossildy apis and bella- 
donna. As local applications we have iron, veratmm, salicylic 
acid, snlpluirons neid, and permanganate <if jMitash. 

Qoi. Kemedies that place and keep the digestive organs in good 
condition are of great importance in the trtutment of inflamma- 
tion. We do not have to associate this witli the repair of a |>art 
alone, for it is just as essential to the preservation of the part by 
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the eetablUliniciit of resolution. A sufficient supply of nntrilioii.'i 
•nd eaBih- digesU'd food, and tlie irowi-r to appropriate it, is as 
|m|>ortuiit in influmniatiuii us it is in fever; nnd sometimes it 
would seem us if it took precedenee of all other nieaus. I have 
1 an marked an influence from a pint of beef-tea, in cases 
■where a part was likely to lose its vllalily, as I have ever seen 
from any medicine, 

655. We have been, thus f:ir, studying the treatment of infltnii- 
tnation with reference to resolution, and we have now to look at 

other termination — mortiAration. We have some remedies 
that exert an inflnenee in opiiositioii to this termination. They 
jwt principally by stimulating the pnrt^ bnt they also jx>ssess an- 
tiseptic properties, which dunbtless have some influence. Thesnl- 
jthate of zinc is the most jxiwerfnl of these, and will sometimes 
arrest the tendency to mortification ; yeast and cliarcoal act lu 
the same way, bnt are mucli feebler. 

656. When we are satisBed that resolution can not be effected, 
we endeavor to terminate the inflammation by suppuration. As 
I general rule, the sooner the Bnppu^ati^■e process is established 
the less tissue will be lost by it, as it seems to free the outer tis- 
sue of some oppression which has opposed resolution. Of coui-ae, 
the [lart that is broken down by suppuration is as entirely lost as 
It would have been by mortitication, and we desire to restrict the 
|irocess as much as jiossible, at the same time that we favor its 

levelopment wlien we know it is inevitable. While we favor the 
q>eedy development of suppuration by the use of emollient po"I- 
B and moist lieat, tlie same means usually tend to restrict it to 

the smallest portion powiible, because they fiivnr capillary cireu- 
lation. In oflifr cases we limit the sn]ipurativc process by diix-ct 

ftimnlution. 

657. When pus is formed, the sooner it has a fi-ee esea)te the 
better it is for the adjacent tissues, as it relieves them fi-om com- 

Bsion, and jwrniits further relief Ity exudation. Though this 
a the general rule, it is claimed that there are some exce[)tions, 
m in oases of hip-joint disease, when the opening of the part to 
he influence of llie air would prove more detrimental than the 
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presence of pus. Tliis Nvas the doetrine of Mr. Hilton, and he 
daimed further, that the purulent ])roduet wouUl be eventually 
absorbed. In opposition to this, we have the modern cx|H'rience 
in favor of free openings in suppurating inflannnations <»f joints. 
T believe the propriety of this practice, which originated with 
Dr. Cooper, of San Francisco, is now generally admitted. 

(MS. If we have suppuration, we are interested in havini:: a 
laudable pus, as it is with this only that wt; can expect good rc- 
])air. The common cause of vitiation of the pus, so far as the 
part is concerned, is the feebleness of the tissues that produce it. 
To remedy this, surgeons are in the liabit of employing such 
agents as will break this imperfect tissue down, and stimulate the 
adjacent parts. Dilute nitric acid has been recommended for 
this purpose, and in some cases the stronger acid is used. Sul- 
j)hate of zinc has been much employed, and is esteemed one <»f 
the most valuable agents, but 1 prefer the sesquicarbonate of 
j)otash. In other cases we do not use means to break down tis- 
sue, but simply to stimulate it. The jH'rmanganate of potash is 
an excellent agent in this case ; a weak solution of sulphate i^r 
chloride of ziix* answers well, as docs a solution of ses(|uiearl)o- 
nate of potash. 

Ch)\). The second cause of vitiation of the pus is to be traced 
to a want of proper (piantity and (piality of the blood. Not un- 
irequentlv we find that bv the use of bitter tonics and iron, im- 
proving the appetite and digestion, and the supply of a nutritious 
diet, the pus becomes laudable and the process of repair is re- 
established. 

i)C)0. In the repair of apart we find frecjuent need of treatment. 
As a general rule it may be stated that the repair of a part pro- 
gresses in the ratio that it has rest, warmth, and protection from 
external influences. Thus it is held bv some that the coajrulatcd 
blood furnishes tin* best dressing, as giving warmth, and protec- 
tion. Dr. J^ichardson prepares a styptic <»olloid which thoroughly 
shields the part in the same manner. T\w. water-dressing to an 
oiK»n part, when there is free suppuration, answers an cx<5ellent 
purpose. Very many times we will find tiiat red alone is wanted, 
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ami this we oiuleavor to impivss upon the patient. In other 
cases the repair proceeds slowly, or is arrested becanso of the 
fcehleness of the tissues which furnish the germs for the new 
cell-growth. In this case Ave stimulate the j)art by direct appli- 
cations, as when we order a solution of jH'rmanganate of potash. 
In other cases we find it better to destroy a portion of. the new 
growth, and thus get a new base for repair. 

6G1. In those cases in which we have reason to fear the organ- 
ization of effused lymph, and the formation of adhesions, in ad- 
dition to the means for the arrest of the inflammation, it becomes 
necessary to employ such as will lessen the plasticity of the blood. 
The principal of these are the alkaline diuretics, though the sa- 
line cathartics mav also be em])loved. Occasionally the veratrnm 
may be given to obtain its depressant effect, and this if followed 
by a solution of acetate of potash will usually answer the pnr}K)se. 

W2, The same means mav be emploved when there is a ten- 
dency to induration ; and in addition to these the vegetable al- 
teratives are frequently of much benefit, and should always be 
employed when an imixirtant part is likely to suffer from this 
result. 
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INNERVATION. 



663. Lesions of the nervous system play a very important 
part ill disease, and we rarely find a case in which they do not 
form a part, and mnst be estimated in the diagnosis. They aUo 
exert a more or less marked iniinence on those pathological 
changes we have already considered, and it is through the ner- 
vous system, to a considerable extent, that we are enabled to 
modify and change the various processes of life. 

664. It is difficult to adopt such a classification in this case as 
will present the matter in a simple manner, without at the same 
time leading: the student into error. For if we take the classifi- 
cation of Dr. Williams, and regard the functions of the nervous 
system as four, viz., sensation, voluntdr}/ motion, involuntary motion, 
and st/mpdthif, we omit the various influences that follow the sim- 
ple exercise of mind and volition which are not manifested in 
motion, as well as some of the important functions of the spinal 
cord and of the sympatlietic system, which can not be included 
cither in in voluntary motion or svm]>atliv. 

665. I think, therefore, we will arrive at a more definite un- 
(l(.'r.>tau(liug of the sul)jc(^t if we group these lesions as they arise 
in the three parts of th(! nervous system— r-the brain, spinal cord, 
and Hiinipdilutio (jdnfjVm, As these three portions are associated 
in action, in health, so also do we find them in disease, so that it 
is always possil)lo to locate a lesion in either one; but, as a gen- 
eral rule, it will not be difficult to locate the principal lesion in 
one or the other. 
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THE BRAIN. 

666. The brain is the organ of the mind, and receiving impres- 
sions from all things associated with us in the world, gives us a 
conscious existence. If we study the comparative anatomy and 
physiology of the nervous system, we can not but see that the 
simple act of living is in nowise dependent upon a brain. Indeed, 
those lower orders which have no brain, have the /orma/ff^ power 
in much greater proportion, as well as greater tenacity to life. 
We conclude, therefore, that the brain adds nothing to man's 
power to live, regarding simply the formative act, though, from 
its relation to the entire body, it controls this to a certain extent. 
Certain portions of the brain, indeed, seem to lessen the forma- 
tive power, so that their development in considerable degree be- 
comes an element of weakness. This is especially marked in the 
cerebrum, which is the principal organ for the reception of im- 
pressions and of thought. The basilar i>ortion of the brain may 
be regarded as an expansion of the spinal cord, with which it is 
intimately associated in action. This portion is doubtless the 
seat of volition, in which thought becomes active in the body 
through the nerves which fadiate from it to all parts. 

667. Simple thought witliout volition is the function of the 
su|)erior; volition, or giving this thought birth in action, of the 
basilar. If we notice these developments in health we will learn 
an important lesson. The undue development of the superior 
]M)rtion .always enfeebles the formative power, or what is some- 
times termed vegetative life. While an active volition, in ex- 
ercise of the basilar portion, on the contrary, gives increased for- 
mative power or vegetative life. It is hardly worth wliile to give 
examples in proof of this, as tliey are so numerous and common. 
It is very clearly manifested in school children ; those whose 
studies are principally mental, or in though* without volition or 
action, invariably deteriorate in liealth, and in vcrv many instan- 
ces so lose the power to live as to occasion an early death. That 
child, however, that gives a considerable portion of thought an 
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external development, through the basilar portion of the brain 
and volition, will inerea.se his vital powers. 

Gi]S. There are no harder students than authors, vet thev are 
long-lived, and generally enjoy good health, notwithstanding niueh 
confinement and sedentary oeeupation. The thought has birth 
in volition, and manifestation in writing. Xo class of persons 
are longer lived than teachers (this is proverbial about college 
professors), ministers, lawyers, ]>hysicians, those that w<u*k, and 
it is this out-birth of th()U«»ht in action that oives the vitality. 

669. The conclusions I draw from this are, that the upper por- 
tion of the brain or cerebrum is non-vital, while the lower |)or- 
tion, as it is associated with functional activity of all other parts, 
is vital. We have additional evidence of the truth of these pro- 
positions in disease. I think I am safe in saying that excitation 
of the superior is far more exhaustive than of the inferior. Phy- 
sicians of experience dread that condition in which the delirium 
is dreamy, having no corresponding action ; but regard that 
lightly in which the action corresponds to the thought. The one 
is the delirium of typhoid fever and analogous diseases, the other 
of sthenic affections. 

670. The functions of the brain we wish to study are, of thought 
or reasoning, the emotions, of volition, and of sensation : to these 
may be added voluntary motion. It is not j>ossible to do this 
subject justice in the brief space I have assigned it, neither will 
the student or general practitioner wish to occupy the necessary 
time with its study, as it end>races the entire historv of mental 
lesions, which already has a literature that embraces volumes. 



REASON. 

671. Reason distinguishes man from animals, and being his 

highest attribute, its lesion, next to deprivation of life, is the 

most serious that can befall him. Tiike all other lesions, it may 

be measured by the common standard of exccHS, defect, and per- 

veraion; and if in this Nvav wc cvx\v\A^' oiwvA^"/.^ ^wj ^^^^^wdcom- 



pare the present conditii>ii of the {latioiit with his ooiiilllion in 
health, nr, if this is not known, with the stiindaril mniul miiul, 
tJieru is little tlanger of oiii' running into error. 

672. Excess in the exercise of the reasoning jMJwer always leads 
to debility. At first It will l«! manifested in Viodily weakness, 
and irregnlar functional aitlion ; hut finally it will exhaust the 
forniiilive [»ower of the hrain, and lead lo softening, and then 
death, or [lernianent ini|)airinenl of the lunetinn of the brain. 
We rarely see a simple excess in disease, either aenfe or chronic, 
looal or sympathetic, as it is almost nlways associate<l with [ler- 
version. Occasionally, in the early stage of fever or influmnia- 

 tioH, we find an excessive action — the patient thinlcs of every- 
thing, and pnrenes the train of thonght and arrives at conehisions 
with great rapidity. This is a condition tliat works mischief in 
many ways, and should always Ix; conti-olled as ninch as jKJSsihle. 
Strict jn-ohihition of such conversation as would lead to this ac- 
tivity, ojKinging the heud, a stimulant foot-batli, a cooling purga- 
Uve, with the means applicuhleto the <liseaKc he is HufTering from, 
e uaually sufficient. 

673. I have had jtersons in business apply to me for this lesion, 
"hey could appreciate that the brain was extraordinarily active, 

Wd though the reasoning was i^rfect, yet from the fact that it 
' was depressing the health, and at times beyond their control, they 
were led to fear jiemianent impairment of the health, or insanity. 
These cases are most conunori in large cities, and are met with 
piincipally in men engaged in husiiiess, esi>ecially at those sea- 
sons when trade is extra ImKardoiis. Mental quietude, with acHve 
physKul exercise, are the principal means we employ. If such a 
person can he iuttfreste<l in any ont-door sjwrt llmt lie has strength 
for, a cure will result in a short time. A general tonic treatment 
is lienelieial in so fnr iih it improves the general health, and In 
this may be added the administration of the hypophospliites, or 
phnsphureted oil. with cod-liver oil. 

674. Defect in reasoning jiowcr Is met with in very many acute 
_ diseases, and in most of those chronic alfectiims in which the 

Untitv and i|iialilv of llie bloud arc inipuired. Its hearing \\\^<»\ 
■20 
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tlie [irogress of the diseuse Ib nnt ini|)ortnTit, but it iiRsunies 
iiii|)oi'tau<!e in medico-legal investigations, dctei'miniiig tlieacisof 
persons, wlien in this condition. Tlie plivsicimi \a plsiced in sneli 
(Kisitioii thut he i-an most I'eiidily a{)|ireciutc the lesion, and I hold 
it to Ije cieurlj' h'tn duty to prevent, »o fur as lie niuy without ex- 
orcise of any undue aulhoiity, such acts iiidueucing olhei-n, aa 
wouhl not l>edoiie if the person had full use of liis fueullics. 
Tiie disjTOsal of iiioperfy iit siieli times by devise or will i-sa man- 
ifest ermr in our laws, as when the reasoning |>ower is thus fee- 
ble, the ]>er8on i» nut in a ]>omition to appreciute the beanugtt of 
various circumstances and iiifluenceti tluit niiiy sun-onnd lum. 

075. The bearing of lliis independence of llie reasoning power 
u^>OU the general ticaltli, D^|H<eial]y niHin the condititni of ilie 
blood and nutrition, slioiihl be fully appi-eciute<l ; and tiie evidence 
of the attending physician when called fur in proving such will, 
should clearly state the testator's condition. When a will is 
(iffainsi the dictates of natural aflection, and i-ontrary to llie usnal 
custom, and especially contrary to the habits of tliought of llie 
individual in health, the duty of thL' physician in the above re- 
gaixl becomes imperative. Such a will, in my opinion^ shonhl 
never be admitted to probate, as the common and statute law di- 
recting the descent of property is in c<|ni(y and morals the results 
of the world's ex|>erienc« for centuries, I thinlc, further, thut 
in many instances it is the physician's duty to place the matter 
bcture the sick [>ei-.'jon iu tliis light, especially if hi." opinion is 
asked, as is so frequently tlie case. 

676. We arc occasionally consulteil by |H;rsona who have no- 
ticed lliis failure and desii'c advice with rcg-.ird to nitons to 
prevent its further piogress, nnd to regain the jwiwer tliey have 
lost. In a majority of ciises it will be found to arise from great 
activity of thought without volition : we might say hiaeJivt thought, 
Tliin is the ca.se with tlie student, e.s[iocially in literary college*; 
in some cases with ihfise wlio are termed ivrenlorfi, but whoaw 
inventions do not take form ; with bnaincsH men «*hose thought fiir 
outriiim Ihe necessary cour^t and -iequcnce of luisiness, and with 
/.rofcssioiiiil men, -.v\u-n l\»uxixW \v.v>s vw^ >,«tKirlli in action. The 
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common appreciation of this condition is expressed in the term 
*' bnilding castles in the air," though in this case it is not the 
transient gratification of man's ideal nature in a day-dream, to 
which the expression should be pro|>cr]y restricted. 

677. In the treatment of such cases we take into consideration 
the two parts of the affection — the physical and the menial. Ex- 
perience proves that those agencies AN-iiich improve the processes 
of digestion and nutrition are of great advantage. We see, there- 
fore, that the stomach is in condition to receive and appropriate 
a normal amount of food, and that the excretory organs are suffi- 
ciently active to remove the waste, which leads, as Dr. Chambers 
tersely expresses it, to a " renewal of life." The influence of 
phosphorus, iron, quinia, and cod-liver oil, \\\^x\ the nutrition of 
the brain, is occasionally very important. Associated with this 
is out-door exercise, change of scene, and those social influences 
that call into action the doi'mant faculties of the brain. The 
strictly psychical treatment has reference to the arrest of the 
overactivity of certain functions of the mind, and to the estab- 
lishment of a well renjulated activitv of such other functions that 
may have outbirth in bodily action. In a majority of cases, if 
the i)athology of the mental disease is clearly explained to the 
patient, his volition will be sufficient to cause him to avoid those 
circumstances which would load to the overexercise of those men- 
tal functions which have proven exhaustive, and at the same time 
he will be led to seek such recreation and business as will call 
into play other functions of the mind. The most important ele- 
ment of the mental treatment is, to have all mental action asso- 
<5iated with physical action, for in this is increased activity of the 
purely vegetative functions, as well as a strengthening of the will 
and a corresponding command over the action of the mind. 

678. The education of idiots, which has engaged the attention 
of son?e charitable persons during the last quarter of a century, 
and with a good degree of success, furnishes some very impor- 
tant facts in psychical pathology and therapeutics, and persons 
especially interested in this subject will do well to get the j)ub- 
lished rejK)rts. The evidence is conclusive tUv\t tl\e y^'Sv^c^wvw'^ 
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jwwer is subject to the common law of development by exerciae. 

679. Perversion of the reasoning power gives iis imanifif in its 
varied forms as well as tiellrium. It may be confined tti eertaiu 
faculties of the mind, giving the milder form desiguuted as mo- 
nomania, or it may involve all the faculties to a greater or less 
extent, and is then desigiuited as mania. Insunitj- is not only a 
|K>rversion of the reason, but it is also a loss of volition, or the 
power of setting up uud conducting those pi-ocessos of the miud 
which wc term reason. 

680. We are uuable to say what the real pathological condition 
is in some of these cases. In some, poal-moriem examination re- 
veals a perceptible physical lesion of the brain, while in others 
we can detect no change to account for the morbid nmiiifestatigns 
dnriug life. In iusanity, we have reason to believe, that it is 
primarily jtsychical, and that the lesion of strnoture is the result, 
while in delirium, the lesion of ijtructure or condition is the eanso 
of the perversion. 

681 I do not feel myself capable, nor is tliis a suitable place 
to examine the pathology of insanity. The subject is so broad, 
involving the entire principles of mental action, that it can only 
be studied to advantage by tliose who are willing to give consid- 
erable time and attention to it. We will, therclbre, confine onr- 
aelves to the examination of those acute cases in which the ]>er- 
version takes the form of delirium and is the result of a physical 
lesion. 

682. We might recognize four forms of such physical lesion — 
where there is irritation and determination of blood ; where 
there is an enfeebled circulation and nutrition; where there is 
change in the constitution of the bluod ; and where there is l>er- 
vcrtetl nutrition, 

683. Ji-ridilion and ddci' mi nation of blood to Uie brain gives rise 
to the acute delirium that is met wilh in the more active forms 
of fever and inflammation. The evidences of this determination 
are found in the increased iieat of the head, flushed face, bright 
eyes, and eontraoted ])npiU, and greater susceptibility to imprcs- 
siiiiiM. The mi ml is uctivt' m uU 'Us fHwcVww*, though both reason 
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and volition are perverted. In this case we find that the deliri- 
um may be controlled by the use of stimulant foot-baths and 
other means of revulsion, by cold affusion or evaporating lotions 
to the head, and the use of saline cathartics and diuretics. The 
special sedatives exert a marked influence on this condition, and 
we have one special agent, gelseminum, which may be employed 
Avith great advantage. 

684. If such irritation continues, it may result in inflamma- 
tion, during tlie first stage of which delirium is also present ; but 
if it does not, and continues on, the delirium will result in de- 
bilitv and such enfeebled innervation that manv functions will 
suffer. Or, in other cases, such great excitation will result as to 
prevent sleep or rest, and the vitality of the patient will be ex- 
hausted in this fruitless activity. Where it terminates in nervous 
debility, such remedies as favor nutrition of nerve structure are 
of great importance. Small doses of opium with quinia, the use 
of strychnia, j)hosphorus, and occasionally of alcoholic and vege- 
table stimulants, are of great importance. In the other case, rest 
and sleep are imperative, and if not obtained, a fatal result is 
certain. I like the action of a combination of opium, camphor, 
and quinia, in this case, the first being in small proportion. The 
hypodermic use of a solution of morphia and strychnia also an- 
swers a good j)urp()se, as does the use of chloroform either as an 
inhalation or by mouth. 

685. Delirium tremens arises from this and the second condition 
also. In the first case, the derangement of mind is manifested 
while the person is drinking and under the exciting influence of 
alcohol. In the second, it commences after he has ceased drinking, 
frequently when the stomach will tolerate no more — as it is pop- 
tilariy expressed, "wheu he is Hobering up." In the first instance 
there is evidc^nce of vascular excitement of the brain, and the de- 
lirium tremens is an aciive condition. In the second case there 
is as marked evidence of exhaustion and feeble circulation in the 
brain, and the delirium tremens is a passive condition. 

686. The rational treatment of delirium tremens must be based 
upon this distinction, as in many respects it is directly auta^o- 
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til.TttiL' ill Ili9 tvvu cases. lu tlie first caac, tlie iiso of tlic H[)eaiil 
SGflutives, ill tloscs sufficiently large to obtain llieir depreSiaiU 
elTectj is almost E{>C(.'ilic. I Imvo been in tlie linbit of iLsing llic 
veratnini and gelsemiiiiim in eumbinution, giving from five to 
ten (Irojis of the fii'st, to ten to tiiirty di-oi* of tlie 8«"fon«l, every 
half lioiir or hour, nntil the pulse was reduced to filly {>er luiiiute. 
As soon at this effect is pi-otluced the cxciteuieut abates, and sleejt 
may be produced by the nsiml doses of clilorul. Others use hirgp 
doses of tincture of digitalis, sometimes to the extent of half an 
ounce lit cacii dose, and ivport the treatment as very snccessful. 
In the second case, I direct stimulants and fluid food. Tinct. 
of cajtslcnm, or beef tea aiid brandy, with opium and qutuia, 
furnish the means for restoring normal circulation and nutrition. 
Indeed, I have treated such cases witii fieej-eimfnce alone with ex- 
cellent results. 

687. En/eeUed circiiiaiion and nutrition is the priiicipnl cause 
of delirium in asthenic discuses. In this case the delirium is pa»- 
aii'e — it is said the mind wanders — there is no action correufwnd- 
ing to the mental excitement. We recognize this case by the 
(liillid Ikcc, dull and sunken eyes, cool head, anil iiodily <)uietudo. 
In the milder cases the jtatient sieoiw more or less; in the severe 
cases there is sleeplessness, and tUese are always to be regarded 
as serious. 

688. The treatment of this case is strictly restorative, and em- 
braces all those means which improve digestion, usi^imilatiou, and 
iinlrition. We will frequently find that such a delirium passes 
rapidly away, when we have placed the stomach iusnch condition 
that a pint or more of milk or beef-tea can be appro]>riated dur- 
ing a twenty-four liours. Alcoholic stimulants can frequently be 
employed with advantage. Opium, camphor, and quinia in com- 
bination, furnish an excellent means for restoring normal activ- 
ity to the bruin, niid strychnia and phosphorus will be found use- 
ful agents where it is of long duiiilion, esi}ecially during conva- 
lescence. 

G89. Piicrpcml tnamah usually deiwndcut u]Hin this coiidi- 
tioo, fljoiigli occasionally we meet with an cxcuiitiouul ouscin which 



oelerini lint ion of liloml. It nriKes from ihree lu-iii- 
l«il causes — <lebililv fiHim excessive disuliargiis, as liemunliage aiid 
pi-ofuse luchiu; f'riHii n scanty aiui iiimili-itious <liet, ami from lui- 
(lite luclatioii. I liave uarefiilly exainiDud tlie rejiorts of cusl'k. 
and I (ioiibt wlit'tljer tliere is one case in a liiuulri-d, where om* 
or other of tliese (XHKlilioiishus not lieen the real cuiise. All the 
cases 1 have ever seen were so mnrkedly dejwndent u|)on debility 
produced in these ways, that tliey conld iiol be mistaken. 

690. I regaitl the old methods of dieting the jMirtnrient female 
anlieing the most frequent cnnse, as it is also the cause of nin<-li 
otlier debility and disease. Parturition is not a disease to be 
treated with tea and toast — an antip/Jofflsiio i-eginien for fear of 
inflammation — but a jil ly si o logical eutidition, in which the body 
requires a good snpjdy of food to antagonize the waste from the 
temi>orary discharges, and for the nutrition of mother and child. 

691. In pnerjieral mania the treatment is almo.'^t wholly restor- 
l^lltive. The stomach is placed in good condition for digestion, 

ami the Bpjwtite increased by the jiulicioiis use of hitter tonics 
and ircm. Gcutle stimulation of tlie brain, by the employment 
of small doses of strychnia, pliosphorus, and quinia, and snch 
neans as restore normal excretian, make a treatment that has been 
wry snoeessful. 

692. Chaiif/f in Ihe coniJilion of the tilootl is an occasional c 
Idelinura. The characteristic delirium of typhoid fever — tyi>ho- 

ia- — is nndonbtedlyde])endent to some extent n])on this. The 
1 tlic blood is occasionally thn cause of delirinm, 
nd we hove reason to believe tliat some other animiil poisons act 
« the same manner. 

693. Hijdniphobia \n a marked example of this lesion. Thei« 
1 doubt that the vtrns is an animal |»oison, and is innocuons 

IJiiilcBe it gets entrance into the bhiod. Post-mortem examinations 
t no physical lesions to account fi»r the mental disturiiauce, 
' "Dr. Gross reports such a eaue, in which " no lesion eonid be de- 
tected by Ihe closest scmtiiiy. The moutli, fanoes, pharynx, and 
cesopliagns; the larynx, trachea, and luonchinl tulies, where di.-^- 
' might niitm-ally be supposed to exist under snch circiim- 
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stances, were perfectly free from morbid appearances. The brahi 
and spinal cord, lungs, stomach, bowels, and other viscera, were 
equally sound." 

694. Perverted nutrition, as a cause of delirium, has i)ot been 
fully studied, yet I have no doubt that it is an important ele- 
ment in the more chronic forms. The processes of nature are hi 
subtle, and her primary organic forms so alike to our senses, 
eveii when aided by the highest magnifying powder, that we are 
unable to detect many such lesions. I need bnt call the reader's 
attention to Virchow's confessed inability to determine the differ- 
ence between a white corpuscle of the blood and a pus-cell, or 
our inability to determine from a view of a formative cell what 
structure it will form, as evidence of this. 
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695. There ai'e certain mental actions termed emotional, which 
seem to be inherent in the constitution of the mind, and, unlike 
others, are not developed by reason or volition. These have 
been termed emotions; but though the word used to designate 
them conveys a general idea of the nature of this action to the 
reader, metaphysicians are not yet agreed as to the exact activi" 
ties to be represented by it. All are agreed, however, that /ear, 
anger, love, grief, joy, hope, despondence, are to be included. Car- 
penter designates a great variety of mental activities as emotional. 
He says : "In fact, the association of sensorial pleasure with any 
idea or class of ideas gives to it an emotional character ; so that 
the emotional states are not bv anv means limited within the cat- 
egories which most psychologists have attempted to lay down." 
For our purpose, it is sufficient to designate an emotion as that 
act of the mind which is not dependent upon reason, or upon an 
exercise of the will, though it may be controlled and directed by 
either, or be entirely independent of such control or direction. 

696. The emotions are divided into two classes, the depressing 



TUE EMOTIONS. 313 

niid the exciting; in the first are incliuletl/t'ar, grief , and dcsj}on^ 
dence ; in the secondy anger, love, joy, and hope, Thongh there ai*o 
some grounds for such a division, yet it is not a correct basis, and 
is liable to lead the student into error. Excessive emotion, of 
whatever character, is exhaustive — first mentally, and then, re- 
acting on the body at large, physical exhaustion results. There 
is that love which in its excess destroys e<iually with grief or 
des]>ondencc ; and we have numerous examples of that intense 
emotion of joy which resulted in death, as well as of its opiK)site, 
fear, which has frequently been the cause of sudden death. 

697. We do not untlerstand how the emotional states influence 
the vegetative functions; but that they do exert such an influence 
is beyond dispute. The most prominent example that we have 
is the influence of the emotions ui>on the milk of the mother, and 
thence on the child. jMany cases are recorded where derange- 
ment of the bowels, fcN-er, extreme restlessness, convulsions, and 
even death, have been the result of violent anger, grief, or even 
joy. I have seen several instances of the first and second, an<l 
one of the third. In some of these cases it was not the result of 
depression, but followed the stage of excitement. 

G98. If this is so, we can well understand the influ(»n(;es of enjo- 
tional excitement in producing and influencing diseased action ; 
and the imj>ortance of controlling this automatic mental activ- 
ity, and of directing it in such channels as may lea<l to beneficial 
results. 

009. Excess of the emotions, whether exciting or depressing, 
leads to nervous exhaustion, an<l finally to j)hysical debility. Of 
course this is most marked with the d<'i)n*ssing emotions which, 
even in slight degree, produce tem|H)rary d(;bility. If to any 
serious disease, either acute or chr(>nic, there is added fear of an 
unfavorable result, the prognosis is not nearly so favorable. We 
have a marked example of this excess in hysfrrin ; indeed, it forms 
a considerable part of this affection ; for if the emotions can be 
brought under the influence of reason and the will, so as to l>e 
•controlled and directe<l, the hysteria is at an end. The di*»4'ase 
may also be arreste<l by f .'ar ; thus, a threat of a severe ojieration 
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or treatment, as the apiiUcatioii of a liot iron, slmviiiy tlie lieaJ 
ami appliratiun of a blister, u almost always siitlicient for tlie 
purpose. 

700. The oliject in the treatment of these cases is to place 
iliL' omotious under the iiiHneiiee ol llie reason and will. This is 
accomplished both by eoiitralling the emotional iuiijiilse, and by 
streugtheuiug the will, and is babied iijun the universal law that 
erercilK gives atrength. The success of treatment h 11! depend, iii 
the severer cases, uiwii the iuflnenee of the will of the ^htsoii 
immediately associated with the sufferer, which has to lake the 
place of the will of the snfferer. This control beiug establieUetl, 
we proceed to develop the reasoning power by its exercise, and 
volition by the outbirtli of these mental processes in bodily action. 
1 think that success is certaiu, no matter bow great the asceiidency 
of the emotional action of the mind, whether iii child or adult, 
if tlie mental treatment is bssed upon tlie^ principles. 

701. A/cd of the emotions is not so rrecjuently observed, and yet 
we occasionally meet a case in wbicli the impassivity is rentai-kablc, 
the jiersou seemiug to be wholly luieonsetous of the joys and fears 
that make up so much of tlie life of man. There are coses iu 
which this uimaturul mental condition influences the general 
health in a marked manner. It generally manifests itself in in- 
activity of the processes of uiitrltion and waste, and consequent 
functional inaction. The pei-son presents a jMJculIur stolid ap- 
l>carance, and the tissues seem to sU badly upon the fitrm, so as 
to at once convey tlie impression of a lower animiil life. Expres- 
sion, as produced by the su|>criiclal muscles is markedly deficient, 
and the skin is sallow, dongliy, and Juclcs resiliency. Such caaes 
are met with in almost every setUion of ci>iiiitry, and are rvuiark- 
ably slublwrn and dlHicult to cure. In a minor degree, wc will 
find the same condition iuilucnclng many ctiruuic forms of dis- 
ease, and it is always well to take it into consideration and use 
snch meuns as will overcome it, 

702. Ill the treatment of snch coses we endeavor to interest 
the person in the life that is passing around him, and make Itim 
a /cirlicijiator in ihejuy and sori-ow, the love and ho]ie of those 
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wlio are associated with him. The eases are verv rare in which 
the emotions can not be developed by carefully drawing the per- 
son into the social lite of the neighborhood. A very remarkable 
case of this kind that I treated, attributed his recovery in good 
jwrt to reading the works of Dickens. If the matter is taken 
hold of with proi)er spirit, there will always be some means of 
engaging the patient's attention on such subjects as will necessa- 
rily bring the emotions into play. 

703. Perversion of the emotions is one element of insanity ; in- 
deed, it forms one varietv of it. It is also met with occasionallv 
in females who are subjects of hysteria, and occasionally when 
there is no marked manifestations of this disease. The case will 
be recognized by the fact that the emotions are untimely and 
have no proper exciting cause ; there is also, quite frequently,, 
sach outward manifestation of them as renders the person quite 
singular. The treatment of this case will be very similar to that 
named for excess of the emotions. Such means as will cultivate 
and strengthen the reason and will, and thus give them command 
over the emotions, will prove successful. 

704. In all of these cases the medicinal means will be directed 
to improving the general health, for just in proportion as the 
bodily health is good may we exj>ect success in the mental treat- 
ment. Tonics and restoratives, with a good nutritious diet, 
means to promote secretion, and exercise, renew the physical life 
of the individual ; and as the brain, the instrument of mind, is 
thereby improved in its condition, we may expect that the mental 
acts will be better. But it will not do for the plnsician to confine 
himself to physical agencies alone, but he must bring to bear 
those subtle influences of mind which exert so imj)ortant an in- 
fluence on man's life. I think there is no subject more impor- 
tant than psychological medicine, even in ordinary practice, as 
there is none that will better repay careful investigation. 
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VOLITION. 

705. We may define volition to be that controllino: act of the 
mind which individualizes the person. A man becomes ilistinct 
and powerful in proportion to the strength of his will. In<leed, 
we may regard it as the source of his individuality, and a direct 
poicery not only as it controls his own body, but in its influence 
on other men and the world at large. Dr. Carpenter, after speak- 
in^: of different bodilv acts, remarks : ** Force must be reirardeil 
as the direct expression or manifestation of the mental state which 
w-e call the Will. The analogy becomes stronger when we trace 
it into the relations which these two agencies respectively bear to 
matter. For, in the phenomenon of voluntary movement, we 
can scarcely avoid seeing that mind is one of the dynamical 
agencies which is capable of acting on matter." Further <»n he 
remarks: "On the other hand, in the control and direction which 
the will has the power of exerting over the course of the thoughts 
we have the evidence of a new and inde[>endent, which is entirely 
opposed in its very nature to all the automatic tendencies, and 
which, according as it is habitually exerted, tends to render the 
individual a free ar/ent. And truly, in the existence of this 
power, which is capable of dominating over the very higlu?st of 
those o[)erati()ns that we know of as connected with corporeal 
states, we find a better evidence than we gain from the study of 
any other ])art of our psychical nature, that there is an entity 
wherein man's nobility essentially consists, which does not dei>end 
for its existence on any play of [)hysical or vital forces, but nuikes 
these subservient to its determinations. It is, in fact, in virtue 
of the will that we are not mere thinking automata, mere puppets 
to be pujicd by suggesting strings, capable of being played ujxm 
by every one who shall have made himself master of our springs 
i)f action. It mnv be freelv admitted that such thinkinsr auto- 
mata do exist, for there are many in(livi<luals whose will has 
never been called into due exercise, and who gradually almost 
entirely lose the power of exerting it, becoming the mere crea- 
tures of habit and im\>u\sc •, siwd tUeve are others in whom such 
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states are of occasional occurrence ; while in others, again, they 
may be artificially induced." 

706. Regarding the will as a real power or force, and capable 
of influencing many functions directly, and all organic acts indi- 
rectly, the irajwrtance of its study will be apparent. Any one 
who has not already witnessed the evidences of this, can readily 
satisfy himself by a few months' observation. Possibly the most 
imiK)rtant fact connected with volition as an element in disease 
and its cure, is the fact that to some extent it does govern devel- 
opment, and by its judicious exercise the most perfect development 
may be attained. It was the exercise of a powerful will that 
developed the muscular i>ower of Dr. Windship to the extent of 
lifting 2,100 jwunds, just as it requires the exercise of the will to 
develop any portion of the body to adapt it to a special calling. 
Mental development is almost wholly controlled by it, and taking 
the original |)ower of mind of any individual, we may say that 
its development is in exact ratio to the volition. All things 
are j>ossible to those who have this |K)wer of volition in full degree, 
providing nature's methods are observed in attaining the desired 
end. 

707. The influence of the will is most marked in disease. In 
some persons it so controls all mental processes, and indirectly 
all organic processes, that it is a real antagonist of diseased ac- 
tion ; such persons throw off disease because they will not be sick. 
I do not say that a man can always resist disease by the influence 
of the Avill, but the fact that he can occasionally do so shows its 
importance. 

708. Volition is susceptible of cultivation by exercise, like all 
other faculties and functions of the body, and it becomes im- 
paired by disease. A very important part of the mental train- 
ing of children is, as I believe, the development of the will in 
association with reason and the better emotions. While the 
idea that some seem to entertain, that it is necessary to break the 
child's will, in order to get obedience and a correct life, is false- 
both in theorv and its results. 
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709. OccasioniiUy «<.• meet with a 
ami lueiitai (liseiii=o i-esiilt fi'om ejccet 
more iw.verftil than t!ie machinerv 
Inter there iiiiist be giving ^\ay of some jisi'ts of the niccitaiiism- 
Tlii'i is just as true of the mind ami boily as it is of any iiieoerf 
mafhinery, ami slioiilU be ns much regarded by the pliysiciun as 
it is by the mecimnic. The cnsea are (piite fi-eqiieiit in which o 
man with ]K»wei'ful will bends every eiiergj' to tlie aoeompliah- 
ment of a certain object ; ninny diffionlties iiro met witii, and we 
notice that in the powerful effort to ovei'oome tlieni the vegetative 
functions of the body arc impuireil, and the |>crson lu.aes deshaiul 
strength and the power for its reproduction. As the stniggle 
«ontinues we notice a morind irritability of some functioas of tJie 
mind, with occasional evidences of yielding to the strain, just as 
we observe an overburdened machine vibrate and qtiiver from a 
labor disproportionate to the strnctnre ; and if snch strngglp shoiilil 
onnlinue, the body will be irreparably injured, or the mind will 
give way. 

710. It is very difficnlt to treat such oases, nnless the iiersoii is 
ca]i!ibleof appreciating these facts, and by strength of reasoning 
power change the direction of the will. It is not to be supposeil 
that because n j>erson has a jiowerfid will, on this ac<'ount a |ter- 
sou can change his hnbila of thought and action at once ; the fact 
is, that it is more difficult than it would be with another peraon 
of feeble mind and feeble will. Certain channels or methods of 
action having been cstabli-ahed by long exercise, thewe powerful 
acts of the mind seem to flow through them from habit, jnst ns 
we observe certain co-ordinated muscular movements, which were 
originally produced by the will, continued by habit, and betwrn- 
ing almost automatic. It requires, therefore, a very clear |)ercep- 
tiou upon the part of the sufferer, and the full power of his rea- 
son, which, if continued, will overcome this cxce.ss, 

711. i>c/Ve((i'f volition isof very freipient occurrence, so muohsa 
that in a majority of vMSea of chronic disease it is met with to a 
greater or lew extent, and occasion ally in acute affectirtns. Many 
times it si'ems that an v»\ipro\iv\u,U- Vvv;a.Uiw«l. fdlh simply because 
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"tlje patiDDt lias not sufficient will to get well. At other times 
certain parts of the treatment are omitted or imperfectly nsed, be- 
cause of this defect of volition. A certaiu amount of exercise 
is ordered, or a bath h to be taken, or au iiiiplcasaiit medicine, 
or more frequently a particular diet, bnt the patieut'e will la too 
feeble to carry out the directions. The most marked examples 
we meet with, are those who have so lost volition that they can 
uot restrain their appetites. One will Kiiffer fi-om intemperance in 
eating, another from intem[>erance iti driuldng, while excewt in 
venerj', masturbation, and the various vices of civilised life, wilt 
be found too much for others. 

712. It has long been remarked that tlic patient who had n de- 
termined will to live, would almost surely recover, unless from 
the natui'e of the disease it was almost necessarily fatal ; while, 
oti the contrary, those who did not seem to exert any )>ower in 
this direction would succumb to slight maladies ; so that faith in 
the physician, and a will to get well, have come to be regarded as 
important elements in a cure. 

713, The will is strengthened by exercise, like all other func- 
tions, and it may be called into action both by the exercise of 
reason and tiie emotions. If this proposition is clearly apprecia- 
ted, ihe treatmeut of snirh cases must lie plain. If the will is 
naturally feeble, we adopt such mental exercise as will call it into 
play. It is very important that it be culled into action in such 
channels as will prove beneficial, mid that it be associated with 
physical activity ; fur In this we get increased nutritive and func- 
tional power, and _the brain, the instrument through which the 
will acts, participates in this. In some chronic diseases, such as 
phthisis, the only hope for recovery is in the establishment of 
this power of the will — a determination to get well ; while in the 
severer acute diseases it is also of importance — a will to get well 
paving the way to recovery. 



714. Voluntary Motion. — Voluntary motion is the result of the 
direct action of mind through .the will on the nniscles of the l«Kly. 

.roiig in projioHlon to tlie development of the muscles and 
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power of tlie will; Indeed, we may regard tlie muscles as the me* 
chuiiism, the will as tlit; foivi;. For iiormul voluulaiy luuliuii, 
tlieii, the itillowiiig couditions are necessary: First, a. normal dc- 
vdopmeut of miisculai- tissue ; neconJ, its supply of inneivatiuu 
from a healthy brain through the motor uervea; and, Ihint, voli- 
tion, or power of tlie will. 

715. We occasionally observe an inciva)if of voUuiiary motion 
during delirium, when the reason being perverted, and volition 
directed by it, the excitement of the nerve-structure, caused by 
increased circulation, ia expended through the muscles. 

716. Defedise volnntary motion is associated with defective 
volition, and also with an enfeebled condition of the muscles, or 
au obstruction to the passage of nerve force. In motor paraly- 
sis there is a lesion of" the nerve centers arresting the devel- 
opment of nerve force, or a lesion in the com-se of the nerves 
of oommunlcatiou which obstruct.'^ its Row. Any disease that 
will arrest functional activity of the braiu will cause paralysis. 
In some cases it is dependent u])on an inflammatory couditiua, 
and in such the remedies for an inflammation will be the appro- 
priate ones. In other cases it is de{>eadent upon feeble circula- 
tion or congestion, and it ia treated with belladonna, strychnia, 
ergot, etc. In other eases it results from compression of the brain 
by the extravasation of blood, as in apoplexy, or cfliision from 
the serous membranes ; in such cases remedies that promote ab- 
sorption are appropriate. And in a last class of cases, it is caused 
by disease which destroys the substance of the brain, and is 

irily irremediable. 



SENSATION. 



717. It is very desirable to locate precisely the function of sen- 
sibility, especially as there is much discrepancy in the writingson 
the subject. If we determine what the function is, and of what 
particular part, we will be enabled to defiuo its pathological 
changes and adopt a rational therapeutics. 
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718. Dr. Williams dividos sensibilitv into centric nnd locaL the 
first originating in the brain and spinal cord, the secrond in the 
})art where it is manifested. In disease we recognize sntjh a dis- 
tinction to a certain extent ; hut if we base onr practice exclu- 
sively upon it we will be unsuccessful. 

719. Dr. Carpenter describes this function accurately when h«* 
savs: " B^' the term senaation is richtlv understood that chanoe 
in the condition of the mind bv which we become aware of an 
imprcsMio)i made uj)on some part of the body ; or, in a briefer form 
of expression, it may be defined to be the conticionsneHS of an hn- 
prcssion. Some physiologists have, it is true, spoken of a acnaa- 
Hon without consciousnesH ; but it seems verv desirable to limit the 
term to the mental change, since the word impression serves to 
designate the change produced in the afferent nerves by an ex- 
ternal cause, up to the point at which the mind becomes conscious 
of it.'' 

720. Man's conscious existence bein<j whollv in the brain, and 
sensation being dependegt upon it, we necessarily conclude that 
sensation is a function of the brain alone. When, from any cause, 
the functions of the brain arc suspended, there is no longer sen- 
sibility, no matter how strong the external impression may be. 
Being a function of the brain, we will find it influenced by all 
abnormal conditions of this organ; and conversely, we will find 
lesions of sensation to influence the circulation, nutrition, and 
functional activities of the brain, and through it the body at 
large. 

721. Disease of a part involving the structure of its nerves, 
or the conditions of their action, gives us local lesions of sensi- 
bilitv : and, althoujih the consciousness of this is whollv a func- 
tion of the brain, yet the cause being local, our thcriipeutics are 
directed to the local disease. We niav, therefore, consider these 
lesions as general and local, bearing in mind the distinctions 
above made. 

722. Kxrrssirr fjnitrcJ SI n.^iftUif^i arises froni two causes, which, 

beiuir almost dlreetlv antauonistij*, retniire to be aceuratelv ile- 

termined in everv ea-e, if we wi-h a successful tvev.vU\wv\V. TV\^ 
21 
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first of these is an irritation >vith determination of blooil to the 
brain, the excitement of the organ being manifested in an in- 
creased general sensibility, and occasionally of the special senses. 
The second arises from that irritable condition of the brain that 
attends a feeble circulation and nutrition, and is jwpuhirly ex- 
})ressed by the term irritability. 

723. In ordinary determination of blood to the brain, or the 
first stage of inflammation, this excess of sensibility is usually 
marked. Usually it takes the form of a general increase in the 
susceptibility to impressions, but in other cases it has also a local 
manifestation — as a headache, intolerance of light and sound, etc. 
In sthenic fevers and inflammations it is frequently noticed, and 
is the cause of the greater part of the suffering. Occasionally we 
meet with a very marked case, as of extreme intolerance of light 
and sound, and such exquisite general sensibility that ordinary 
impressions produce pain 

724. Intimately associated with this is the action of certain 
morbid material in the blood ujK>n the brain. We may attribute 
such action to its ability to produce irritation of that organ, or to 
influence its nutrition ; but, in whatever way it may act, the fact 
is evident that such material in the blood does occasion this de- 
rangement of function, and that its removal by way of the ex- 
cretions is the [H'oper mode, as it is frequently the only one, of 
tjetting rid of the nervMis trouble. As instances of this, I may 
call attention to a very persistent headache, with increased sensi- 
bility, which is undoubtedly dcpon<lent upon retention in the 
bhM)d of tlio urinary solids, and which is cured by the adminis- 
ti;itit)n of the alkaline diuretics. I doubt not, almost every prae- 
liciiii: physician hns seen cas<»s in which local pain and irrita- 
bilitv liav(» been relieved '»nly when the excretions have been 
fullv estai)lishiMl. I recollect a case of extreme sensibility of 
tlie eves, of many months' duration, which had resisted all ordi- 
naiv means nf cure, relieved in two weeks' time by the adminis- 
1 rat ion nf sinall doM's of podophyllin, an<l acetate of potash in 
usual (jiianlity. 
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725. The second class of cases, in which the excess of sensi- 
l)ility is dne to an enfeebled condition of the brain, is quite nu* 

^nierons, and nianv errors in treatment are dne to a want of recoy;- 
nition of this canse. We meet with it in j>er.sons of feeble health, 
in whom there is manifest deficiency of blood, and necessarilv a 
feeble nutrition. Such j>ersons are said to be nervous or HcnsUuCj 
and the [)opular opinion that such nervousness or sensibility is 
due to debility, is correct. 

726. Not only do we find such general increase of sensibility 
to l>e dne to debility, but many cases of local pain — neuralgia — 
have the same cause. We recognize such cases by the pallid sur- 
face, feeble circulation, and want of functional activity ; and as 
is well known, such cases are cured by a tonic and stimulant 
treatment, and a nutritious diet. 

727. Defective general sensibility may be dependent uiM)n one of 
three causes — an enfeebled circulation, impaired nutrition, and 
the presence of some foreign material in the blood. The condi- 
tion is readily recognized as an unnatural obtuseness to ordinary 
impressions, and is usually associated with general dullness or 
hebetude and dclicient reasoning power and volition ; and contin- 
uing to increase, it gives that condition termed coma. 

728. We have this defect in minor degree, from a simple atony 
of the brain from a deficient circulation of blood in the brain. 
We have the more marked defect when there is that condition of 
the circulation known as congestion. Occasionally we meet with 
u case of feeble vision, or partial deafness, which has its origin 

ft 

in this atony, and which is cured by establishing a normal circu- 
latio'i of blood. 

729. Inipaire<l nutrition of the brain is occasionally a cause of 
defective sensibility. TIk; most marked example is that condi- 
tion termed Hofteninrf of the hniin, y(*t we have other instances in 
which impairment of tin* special senses is due to this (jause. 

730. l^fr(df/>il-s of sensation arises from both of these causes, 
the first being temporary, the second more or less permanent. 
We can oee:ision;\llv deterniini; the ilrst condition i)rettv accn- 
ratelv, and can pronii>e llie |)Mtient a s[)ee(ly recovery ; but occa- 
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sionally we have much difficultv in detcrniining the exact coiuH- 
tion. Then there i.s undoubtedly a lesion beyond the physieal 
structure of the brain, that causes paralysis. With our feeble* 
means of examining the minute structures that form all tissue, 
and our entire inability to account for differences in cell action, 
wc cannot determine the causes of functional wrongs. There are 
processes in life, both in health and disease, that we may witness, 
and observe the general laws of action, but the causes of which 
we are wholly unable to fathom. 

.731. As a general rule, the presence of morbid material in the 
blood either depresses or increased general sensibility. AVe have 
a marked example of the first in the influence of both animal and 
vegetable malaria in the forming and cold stages of fevers. We 
also notice the same influence in the eruptive fevers. Again, in 
the later stages of the same diseases, we occasionally find this de- 
fect from the presence of effete material in the blood. Urannia, 
the coma that follows retention of urea, is another marked exam- 
ple, and analogous to it is the action of that class of remedies 
called narcotics. 

732. Perverted general sombiliiy is not of frequent occurrence, 
and vet we occasionally see instances of it. Formication, sensa- 
tions of chill or cold, when the surface is warm, intense burn- 
ing or itching without cause, are examples. Dr. Williams enu- 
merates the following : " Feeling of tingling, prickly heat, trick- 
ling cold in various j>arts, of a lump in the throat, a hot ball in 
the side, a fluttering at the stomach, and illusions of the special 
senses, severally and variously affect persons whose sensibility is 
modi lied more in kind than in degree. Such patients miay also 
have a depraved appetite, craving for sour things, cinders, mortar, 
and all manner of tilth. These symptoms generally occur in 
females, often in connection with irregular menstruation, and, 
ilu'i'el'orc, are called liysterical ; but their [)athological cause must 
b(> -oniilit in the nervous svstem, tlu; functions of which become 
(hrniii^ed, probably IVoni irre«;ular circulation or the bad quality 
of tlie blood supplied to them." 
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1^\ Excessive local sensibility y when marked, is pain, and may 
arise like excessive <reneral sensibility from the two causes — irri- 
tation and determination of blood to the part, or an enfeebled 
condition of the part. To this might be added a third condition, 
in which, from change in the relation and situation of parts, the 
nerves distributed to them are irritated. 

7.'54. The pain that attends all inflammatory processes may be 
taken as an example of the first cause. We have little difficulty 
in recognizing this case, as the three other symptoms of inflam- 
mation, heat, redness, and swelling, are associated with it; but in 
some cases of neuralgia the diagnosis is more obscure. If it is 
.su|>erfi<Mal we will usually find an increased temperature and 
slight redness, as well as an increase of tactile sensibility in the 
l>art. In deep-seate<l parts we have but the general symptoms to 
guide us — the full, strong pulse, and general excitation of the 
entire system. 

7*>'"). In the second case the part is cool, frecpiently pallid, and 
Aye have the evidence of our s<'nscs that it is enfeebled. In deep- 
seated parts we are guide<l by the general symptoms — the soft 
open pulse, cool surface, cold extremities, and <lej>ressed general 
sensibility. The reader will (A)serve that these two conditions 
are directly opposite, the only agreement being that they both 
cause pain ; and when we come to siK'ak of the theraj>eutics of 
neuralgia we will find that the treatment is wholly diflerent. 

730. We rarely have (hfectiir local scnfiihilitj/ as an element of 
disease. Occasionally it seems that the nutrition of a part is in- 
fluenced by this, but it is only in the repair of injuries that we 
^ive any attention to it. In such cases the use of such remedies 
as stinuilate the nerves of the part are beneficial. Occasionally 
we nu'et a local paralysis of sensation in which there is no lesion 
of the brain ; but in such cases there is <renerally some disease in 
the course of the nerves supplying the part that occasions the 
defect. 

737. Perverted lonil senHihilitj/ is occasionally met with. The 
most marked examj)les are in the (U'gnns of special sense, as IJ 
amaurosis from disease of the retina, and iu ^ovu^ d^v,iWN^^\\\Ni\\\.'^ 
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of tlie sense of hearing. The fliislies of liglil, epnrks of fire, ttwS 
sundry apjiearanfjes knowni a» mitscit tofilautes, are seen ns welliii 
amnni-osis from tlie local lesion aa from the lesion of the hruin; 
while roaring in the ears, the sounil of bells, voices, ami other tle- 
rangeinents ocenr in locjil disease, involving the anditorj- nerve 
We observe the local sensations of formication, tingling, pricking, 
of intense heat or colil, and other aualognns symptoms that were 
mentioned under the head of perverted local sensibility. 



738, Trealment — If the reatler has proiierly appreciated the 
distinctions we have made wliile describing these lesions of sen- 
sation, the appropriate Ireatment for each will have been sng- 
gested as they were considered; but if those distinctions are not 
made, there ivill be many failni-es in treatment. 

T39. In excessive sensibility from irritation and determination 
of blood to the brain, we ilii-ect the sj>ecial sedatives with gelse- 
minnm, evajwrnting lotions to the head, the hot foot-bath, and 
occasionally counter-irritation to other [larts. Where nothing 
eontraindicntes, a cooling purgative may be given, and this fol- 
lowed by n saHne diuretic. The same general means are appro- 
priate in excessive local sensiljility from irritation and determin- 
ation. The local means in these cases consist in oold applications, 
evaporating lotions, dry or wet cujm, leeches, hot fomentations^ 
poultices, and sedative and narcotic applications. 

740. Following the general means above-nameil, opinm^ or the 
flalts of morphia may be given to arrest pain and produce sleep. 
The hyjiodennic use of morphia will frequently prove verj' bene- 
ficial in these cases ; but, as prostration follows ovcr-excitation, 
the nse of bitter tonics and restorutives, and a nutritious diet, 
should Bt once follow the menus namcfl, 

741. Excess of sensibility from a morbid material in the cir- 
culation, will reijuire the use of such remedies us will neuli-nHzo 
its infliieiico in the blood, nnrl remove it by way of the excretory 
organs. The action ofquinia in periodic neuralgia is an example 
of the first action ; wiiilc the relief of pain and excessive seufti- 
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bility by the action of diaphoretics, diuretics, and cathartics, is 
well known. 

742, Excessive sensibility from feebleness is treated witli qninia, 
the mineral acids, phosphorus, the stomachic bitters and an abun- 
dant nutritious diet. Stimnhint doses of opium, and occasionally 
alcoholic liquoi's, are employed with advantage. In low fevers 
the extreme sensibility and morI)id wakefuhiess can only be 
treated with restoratives. I have frequently seen sleep follow a 
few ounces of beef-tea or milk, or even an enema of beef-tea, 
when drugs had failed to produce it. The marked benefit of a 
combination of opium, camphor, and quinia, is due to its stimu- 
lant and restorative action on the brain. In these cases the first 
indication of cure is to place the stomach in condition to receive 
and digest a portion of food, and then follow with the tonics and 
restoratives as above named. 

743. Headache is frequently cured by quinia, strychnia, a cup 
of hot tea even, or by alcoholic stimulants, ether, or chloroform. [ 
Neuralgia of other parts is cured by the same means. In this | 
case the local applications are stimulant. Other than the hypo- . \ 
dermic use of morphia, we employ rubefacients, dry heat, direct t 
dry-cupping, sham])Ooing, and similar means. 



I 



744. Defective general sensibility is treated by the use of stim- f 
ulants, tonics, and restoratives, and nutritious food. When de- f 
pendent nj>on an enfeebled circulation, the use of diffusible stim- 

ulants, alcoholic liquors, strychnia and quinia, are projx^r. When 

from impaired nutrition, we restore the function of the stomachy 

and promote the appetite, aid the j)rocess of digestion, and by the I 

use of restoratives and food furnish the material for r.utrition 

All that is now required is a free circulation of blood, and sntrh 

exercise as will promote a rapid renewal of tissue. When from 

the presence of a morbid material in the blood, its renewal is to 

be conducted in the maimer heretofon; named. 

745. The treatment of jjarohims of sensation will vary accord- 
ing to the cause tliat pi'odnced it, as we have heretofore seen ; in 
the one case it will demand means to lessen irritation and deler- 
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mination, in another it will require such means as will stimulate 
and call the nervous center into play. 

746. Defective local sensibility is treated hy the local applica- 
tion of stimulants and rubefacients, direct cupping, shampooing, 
dry or moist heat, and similar means. 

747. Perverted sensibility will have to be treated according to 
the cause that has produced it. It is very frequently from an 
irregular circulation of blood, sometimes from effete material in 
the blood, and again from impaired nutrition. Each of these 
will suggest the proper medication. 



PAIN. 

748. Pain is so common, such an important element of disease, 
that it deserves special consideration. Disease is always unpleas- 
ant ; indeed, one of the most common evidences of disease is a 
want of i)leasure in the ]>erformance of function. Going one step 
further, and this want of pleasure gives those disagreeable sensa- 
tions which, when not designated as pain, are a source of great 
discomfort. 

749. Studying ])ain as an element of disease, we soon reach 
the conclusion that it is but a symptom or expression of some 
wrong of the body, and if so, then ihe disease producing it shtmld 
be treated, instead of prescribing for the pain. It is true this is 
not the method of the common practice of medicine, for this 
seems to regard the pain as the disease, and prescribes remedies 
to arrest it. Thus, of o])ium and its salts some millions of dol- 
lars worth are used vearlv in this countrv : and of chloral, the 
most fashionable remedy for pain, it is consumed by tons. 

7">0. Conceding, then, that pain is but a symptom of disease, we 
wish to know what conditions trive rise to it, and how thev mav 
be relieved, for when the <liseasc is removed the pain ceases. The 
cause of pain may be in the part that suffers ; in the brain, that 
receives the impression ; in the body at large, or in a distant part. 
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Some of these poiuts have ah'eady had a consideration under the 
head of sensibility, but we will do well to think of them again. 

701. The cause of pain may be wholly in the part sulfering, as 
we see in many structural diseases. A thorn or splinter in the 
flesh, a sequestrum of bone, a corn or bunion, an ingrowing nail, 
a carious tooth, a cinder in the eye, etc , are familiar examples of 
a local cause of pain. Would any sane man give opium, mor- 
phia, or chloral to arrest such pain? Rather remove the thorn, 
splinter, bone, tooth or cinder, and by removing the cause of 
offence, stop the pain. The rule in these cases is so plain " that 
he who runs may read" — remove the cause, and the pain will 
stop. 

752. It would not be a wise i>hysi('ian who would administer 
opium or chloral to relieve the pain of a distended bladder — bet- 
ter remove the urine. It would not be better treatment to ad- 
minister narcotics to relieve the pain in stomach or bowels, caused 
by irritant materials, or a uterine pain having as its object the 
expulsion of a dead fcctus, and yet such treatment is very com- 
mon. Again the rule applies — causes of irritation nuist be 
removed. 

753. In other cases inflammation and its results sufficiently 
account for the pain. The irritation, determination of blood, 
distension of vessels, increased lieat, eifusion, etc., are the causes 
of pain ; and a rational treatment would look to the arrest of the 
inflammatory jirocess, and the restoration of the part to its nor- 
mal condition, rather than to narcotics which beniunb the brain 
J50 that it can not feel the wrong. If in the early stage we use 
means to arrest the irritation and stop the determination of blood, 
we will relieve the pain. If later, we ut^a means to start the 
circulation in the enfeebled capillaries, and cause ab.soi'ption of 
the eff\ision, we will stop the pain. When sui)puration occurs 
the pain changes its character, and is evidently due to the pres- 
sure of pus, and a good treatment relieves j)ain by giving this j)us 
escape. 

754. Outside of these cases, the pain of a part may be due to 
less marked conditions of it, as we see in many cases of neural- 
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gia. I think we may ploarly divide f Iiese lesions into tliree groups: 
(a) tonic, with vHsciilar oxcitpineiit ; {b) atoiiie, with enf5>e!ilwl 
circulation ; (c) witli wrongs of nntrittoii or eell-growtli. In one 
ease we find tlie iHirt is flushed, its temjwvatnre slightly increased, 
and common sensation inci'ea^d. Tlie condition ie clear, and tlie 
loc-al remedies are at once suggested — scdiitive npjtlications — the 
local application of veratriini, aconite, cold, inoist heat, etc. In 
the second case the part is pallid, cool, and lis common scnsntiou 
diminished. The treatment here also Is plain — the nse of stimu- 
lants, as the essential oih, mustard, cajtsiciim, heat, etc. The 
third class of cases is nut so easily diagnosed, and yet many tini^s 
wc will have reason to suspect the nntriiive lesion. Salicylic 
acid, sulphate of zinc, carbolic acid, chlorate of [mtash, thymol, 
baptisia, phytolacrji, etc., are remedies suggested by sjtccial 
syiii])tanis. 

755. As we think of the euliject in this way, thfi absurdity iif 
invariable prescription-s will be clearly seen. If a pliysician says 
he always uses a cold pack, or a certain fomentation or poultice, 
or a certain favorite linimcn t or plaster, to relieve jMiin, we "write 
him down an ass," because he certainly can never have studied 
the causes of jiain. 

750, But as we have already seen, a part can have no sensation 
without the brain, and whilst the wrong dune to the nerves of 
the part may give the normal brain the sense of suffering, so also 
nmy the abnormal brain be so sensitive that ordinary impressions 
cause pain; we have a great many cases ol this kind, and when 
pain is ]>ei-sistent we should always take it into consideration. 
The wrongs of the bi-ain producing |Hiin may be grouiwd iti three 
classes : («) of irritation, with cii-cnlatlun increased ; (&) of atony, 
with circulation diminished ; (t) with change of condition. The 
first is marked by the bright eyes, flushed face, increased beat of 
the scalp, restlpssuess and .sleeplessness. The remedies indicated 
lire such as remove the irritation, and stop the determination ot 
blood, as gclscminum, the soilatives, cniintcr-irritants, etc The 
Rceond condition is marked by the pallid face, dull eyes, expres 
s/iifi/fs- flicc, and indis^ioHitwu Ui cisvvtum. It is treated with 
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nerve stimulants, as the ammonias, ether, stminlant doses of opi- 
um, ete. The perversion of tlie brain will he shown bv sj)ecial 
symptoms, ami fortunately these indieate the remedies, as the 
eontraction about the eyes with burning, ealling forrhus; fluslud 
right cheek, bryonia; dull and sleepy, belKulonna ; uneasiness in 
back of head and neck, sticta, ete. 

757. The general wrongs which cause pain are very many, and 
we will do well to estimate them at their true value. Simple 
frequency of pulse with increased temperature may be the differ- 
ence between normal sensation and acute pain, and the means 
which bring the pulse and temperature back to the normal sta!i- 
dard, the si>eediest and most certain means of relief. A wrong 
of the sympathetic nervous system, governing the vegetative 
processes, may be the cause of pain, and means that give right 
innervation through this are our most certain means of relief. 
The expressions of such disease are seen in many ways, and we 
note them and their relationship to remedies as best we may ; 
sometimes it is a peculiar trill of the pulse as if a cord was being 
untwisted under our fiiiger, or the sharp strokes of the blood-wave 
as it strikes our fingers, calling for rhus ; a continuous cord in 
the pulse, calling for bryonia; a full, oppressed pulse, calling for 
lobelia; a full, free pulse, eujmtorium perf; a small, empty pulse, 
opium; venous fullness, podophyllum, etc. It may be the color 
of the surface or mucous membrane — as the purplish hue ot face 
calling for baptisia, the violet color of tongue calling for nitric 
acid, vivid redness calling for rhus, pink coloration suggesting 
apis, pallor carbo-veg., transparency copper, etc. 

758. The wrongs may be of the blood, as we see in simple 
excess or deficiency of its salts, in the presence of retained ex- 
creta, from changes or defects in retrograde metamorphosis, from 
vegetable or animal malaria, zymotic i)osions, etc. The first is 
very common, and, as our readers have ])roven many times, I 
have no doubt, is relieved by an acid in the one case, or an alkali 
in the other. There is no fact hotter established than that pain 
dejKMiding on retained excreta is best cured by establishing ex- 
cretion from skin, kidneys, and bowels. RWvwwvxVxsvw v^-h ^ ^ilvt 
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exaini)le of pain from a wrong in rctrograilc nleta^lo^l^h<):^i.s, 
thouirh bv no means the onlv one, and we call to mind the favor- 
able aetion of the alkaline dinretics, and .similar means, in its 
relief. The deeided periodieity in some eases of pain, and the 
tqnally deeided cnrative action of qninine, are facts well known 
to the profession. We eonld hardly exjKrt to find a physician 
doing so absurd a thing as to give narcotics in cases where pain 
was distinctly periodic, and yet it is not more absurd in tliis than 
in other cases. The pain associated with zymosis is relieved hy 
anti-zymotics, as we see in the administration of sulphurous aeitl, 
the sulj)hites, muriatic acid, chlorate of potash, baptisia, etc. 

759. This is a very brief presentation of the subject, but I hf>|)0 
it will show that a rational treatment of pain requires a careful 
studv of all the conditions that may <j;ive rise to it, and that the 
common use of narcotics to obtund the brain so that it may not 
be able to feel the wrong, is bad practice. 



THE SPINAL CORD. 



700. The spinal cord is a true nervous center, independent of 
the bruin on the <me hand, and the sympathetic oanglia on the 
other, and yet associated with both in action. It controls all the 
(udomatic movements of the l)odv, and is thus essential to the 
])erf()rmance of several very im|)ortant functions. The res])ira- 
tory function is wholly under its control, though the use of the 
limits is permitted the brain in calling into the action the vocal 
organs. The- act of deglutition is also performed under its direc- 
ti(Mi, as well as defecation and urination. To what extent it in- 
llnences the movements of the intestinal tube we do not know, 
and yet we have evidence that it does exert such an influence. 
Dr. Carpenter remarks: "Although its attributes as an indepen- 
tlent center become most obvious when it is se|)arated fron\ the 
rest, yet there can be no reasonable doubt that it is always acting 
as such, even when every part of the nervous system is in a. state 
of (•omj)Io vigor. It may, \u ?v\et,W ?>^\vllo v^w^^ly by its ^reflex 
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power' the conditions rcquinite for the maintenance of the various 
organic processes.^' 

761. Its associtition in action with tlie sympathetic system is 
very marked, and frequently spinal and sympathetic nerves are 
associated in the formation of a plexus, and together give the ner- 
vous supply. Indeed, if we consider the pnernnogastric as a spi- 
nal nerve, there is not a sympathetic plexus in the body hut what 
has its supply of spinal nerves. The intimacy of this association 
is marked in disease, very frequently a lesion of some viscus sup- 
plied with sympathetic nerves, becoming manifest in disease of 
the spinal center; and conversely, the disease of the spinal center 
will affect the function and even structure of the viscus. This 
associated action is remarkably shown in the irritation of the 
spinal cord from visceral disease, which results in spasmodic 
action. 

7fi2. One of the most important functions of the spinal cord 
is its j>ower of assuming control over all the processes of life, and, 

* 

as it were, directing every function. Every voluntary muscle 
receives its supply of spinal nerves, and is to a certain extent un- 
der the influence of this center. All natural automatic move- 
ments being directed by it, we find them as nearly perfect in co- 
ordinated movement of muscles as is possible. Witness the a<»t 
of sucking in the new-born child, or the function of respiration. 
There is reason to believe that co-ordination of movement has 
its origin in the spinal center, for we find that as any movement 
attains {>erfection,*it also becomes automatic, or at least the exer- 
cise of the will is unconscious. Training in any muscular move- 
ment accomplishes this, so that at length these movements are 
j>erformed without thought. 

763. Dr. ^Inrshnll TlalTs function of reftex action does not ex- 
ist as described by him. The spinal cord receives its impressions 
direct, it is true, and these? impressions originate a corresponding 
muscular nioveni(»nt which is more jH-rfectly adni)t(Ml to the end 
than anvthinL!: ihat is ])ossil)|(» under the influence of reason and 
the will ; just a< ninch so as iialnre's forms are more ])errect than 
the artificial forms ma<le by man. The spinal mechanism reseiii- 
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l)le.s those machines now used to perfeet the art of the engraver, 
which being set to a pattern works it out with a deiieacy iniat- 
tained bv the hand. 

7(54. We may examine the lesions of the spinal cord with ref- 
erence to two functions — autoniadc movancnty and its tLs^ociation 
with the ganglionic system in various organic processes. It will 
be difficult to keep these separated, as some of the principal 
lesions of automatic movement have their origin in the associated 
function wMth the sympathetic. 

765. A simple excess of this automatic movement is not jK)ssi- 
ble as an element of disease, for it is the j>erfectiou of mnstnilar 
movement. The forced or rapid respiration, occasionally observed, 
is invariably due, I believe, to a lesion of the lungs, or such 
change in the blood as prevents oxygenation, and the increased 
movement is but the endeavor to supply the demand of nature. 
The contraction of the larynx, observed in Irritation and inflam- 
mation, would more nearly represent an excess. The violent 
movements tliat occur when a small [>ortion of a solid or liquid 
gets entrance to the larynx, or a bone, splinter, or other solid 
gets impacted in the fauces or base of the tongue above it, seem 
to be out of proportion to that required for the I'emoval of the 
irritation. The irritation in spasmodic croup is hardly sufficient 
to account for the violent and continued contraction of the 
larynx, yet in this case there is also a manifest perversion of the 
automatic movement. Then the ccmtinued contraction of the in- 
trinsic muscles of the larynx in croup and laryngitis, is not sim- 
ply an excess, for the normal movement is contraction alternated 
with relaxation. Then we have the tenesmus of dvsenterv, the 
tenesmus in certain forms of dysuria, the bearing-down pains in 
s(nne eases of dysmeiiorrhea, all of which present an excess in the 
l'mh'ti(m of the spinal cord, but a {KM'version as well. In each 
case the increased action arises from the sensation of an irritant 
tr:iiismitt(Ml to the sj/inal center, and the muscular movement 
which ibllows is an elTort Ibr its t-xpnlsion. 

7()»). L{j\d of tuitomatict movement is frequently met with and 
is sometiiiiL's a very serious lesion. A very marked example of 
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this IS seen in labored or feeble respiration when spinal innerva- 
tion is depressed by the action of narcotics or alcohol. We ob- 
serve this defect in some cases of acnte disease, in which the de- 
fect gradually increases, until it requires an effort of the will, ex- 
erted through the external inspiratory muscles, to oxygenate tho 
blood. In such ^ case, if the patient sleeps, we notice a gradual 
failure of respiratory movement and decarbonization of the blood, 
until the impression becomes so marked that the person awakes 
with a sense of impending suffocation, and calls into play theex- 
ternal muscles by an act of the will. Finally in such case, sleep 
IS im}>ossibIe, for without the constant effort of the will, respira- 
tion would cease. 

767. Defect of automatic movement is a prominent lesion in 
many cases of constipation ; indeed, in some it seems to be the 
whole lesion. Hence the success that follows the remedies, and 
esi)ecially the repeated exercise that finally re-establishes this 
function. In some cases we find this defect in urination, and, 
though it might seem of little importance, there is nothing more 
distressing than this tardy or feeble passage of urine. I have 
seen two cases in which there was not only a continuous defect in 
marked degree, so that a particular position and much time would 
be necessary to the act, but in which there was occasionally an en- 
tire failure of reflex action, necessitating catheterism. 

768. Again, this defect is manifested in paralysis agitans, and 
in progressive hcomofof* ataxy ; but apart from these major lesions, 
there are many cases in which there is evident feebleness of co- 
ordinated movement. This is especially marked in children after 
severe attacks of illness, and occasionally in some chronic diseases. 
A variety of spinal curvature has its origin in this lesion, and 
occasionally it results in other deformities. Stammering is caused 
by this defect, and is only cured by such education of the organs 
as will establish co-ordinate movement. 

769. Perversion of automatic movement is of frequent occur- 
rence, and is an element of many diseases, and the whole of quite 
a number. AVe will name a few of the minor ones first, as we 
will thus be bettor enabled to appreciate the lesion. Singultus 
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or hiccough realizes our idea of such lesion, the movements of 
the diaphragm being powerful, but having no reference to func- 
tion. Tlie inordinate tenesmus or peristaltic action from irrita- 
tion of the rectum and large intestine, urinary apparatus, and 
uterine organs, frequently presents marked examples of perver- 
sion as well as of excess. 

770. We might divide this lesion into two forms, in the one of 
which the action of the mind is not impaired, though vohuitary 
motion is to a greater or less extent arrested ; in the other the 
entire functions of the mind are in complete abeyance. The fii'st 
class comprises those above nqmed, that muscular contraction 
known as cramp^ tetanus, and some cases of hysterical convul- 
sions. The second class includes epilepsy, and the majority of 
cases of convulsions. 

771. The causes of these lesions are either centric, arising 
within the spinal cord, or cccentricy commencing in a distant or- 
gan or part, and reflected thence to the spinal cord. The lesions 
of the spinal cord itself are not well known, but we have reason 
to believe that they are similar to those of the brain, already de- 
scribed. Irritation, with determination of blood, inflammation, 
congestion, and enfeebled circulation, defective nutrition, and a 
morbid material in the circulation, will each produce this lesion : 
and necessarily the recognition of such cause must precede a ra- 
tional treatment. The action of an eccentric cause seems to bo 
as follows : An irritation of a part supplied by true spinal and 
sympatlietic nerves being set uj), this irritation is transmitted 
back to the spinal center, and stimulates the generation of motor 
]H)wer. We do not know why it does so, or how the influence is 
transmitted, and have to remain satisfied with our knowledge of 
the rc.sull. 

772. The oxamj^les of such eccentric cause are numerous; in- 
deed, the majority of eases of convulsion have this origin. Teta- 
nus has its oriiiin most frequently in a wound of the extremities; 
and, thonirh the irritation is undoubtodiv transmitted bv the 
ailerent s|)inal n<'rves, we find no anatomical lesion of them. The 
sy*.'/>/ii()die contraction of (he ivvuseles of the extremities, known 



THE SPINAL SYSTEM. 337 

as cramp, arising from intestinal irritation, as in diarrhoea^ chol- 
era morbus, anil Asiatic cholera, are familiar examples; but quite 
as common, and as well marked, are the cases of convulsion in 
children from dental irritation, irritation of the stomach from 
acrid -ingesta, irritation of the bowels from perverted excretion, 
or worms, etc. 

773. A majority of cases of epilepsy have a like origin. Quite 
frequently we trace the first attack to crude or irritating ingesta, 
to an irritation of the bowels, or to a derangement of the men- 
strual function, or other excitation of the reproductive organs. 
In many of these cases the cause is evanescent, or at least con- 
tinues but a comparatively short time, and yet the epilepsy con- 
tinues. We can account for this in but one w^ay, namely, that 
abnormal action once established, is the same as automatic or 
co-ordinated movement, the influence becoming more intense and 
|>ersistent as the paroxysms are re|)eated. The hysterical convul- 
sion has a like origin, but more frequently from an irritation of 
the reproductive organs; and, as is well known, each repetition 
but stiviigtlien.s the disease, until at last it seems to be one of the 
natural actions of the bod v. 

774. Treatment — The treatment of these lesions will dei)end 
uj>on the condition of the spinal cord, and our ability to reach 
this by direct or indirect medication. Those conditions that show 
an increased functional activity, but without perversion, will 
generally be dependent upon irritation and increased circulation 
in the spinal center. In this case the use of special sedatives, 
with gelseminum, rhus, bryonia, macrotys, the hot foot-bath, 
remedit^s to promote excretion from the skin, kidneys and bowels, 
and counter- irritation, are the ])rincipal means of cure. 

775. Defect of the automatic movement is dependent upon an 
enfeebled circulation, morbid material in the circulation, and im- 
perfect nutrition. When there is a feeble circulation, but no 
stasis of blood, the administration of certain stimulants, as 
strychnia, ignatia, etc., increases this power. When this has been 
of long duration, and nutrition is impaired, we employ, in addi- 

99 
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tion, qiiiniu, various prejiarationa of i>ho8|)lionis, ccMl-Uver oil, 
etc. When the dolect is ilepcndeat upon cungestioii, we may use 
the older methods of i-cviilsiun, lint I iirofer ihe spLcifics, bella- 
doiiiin, oi'got, and bromide of mnmotiiinii. Tlie |ireseiice of a 
morbid mal«ritil in the bluod may be uetitnilized by the ailmiiiis- 
ti'iition of nil mitidote, as when we give qiiiiiia fur the inulurlu] 
|H>i!^n, or belladonna to iintugoniste the action of oi)ium or iireu, 
or the anli»e|)tic^ where ty|ilioitI syiii|ilonis (treseiit ; or \vc cn- 
<lBUVOr to remove such material liy stiinulutinij the excretory 
organs. 

776. Percerslon of the niitomiitic movements is treated by a 
removal of the exciting cain^, the relief of any jthysiuul iliatirdcr 
of the sijiiinl center, and by certain reniediea that control ibis 
nervous action — anti-i>))asniorlirts. An cxampluof the tir.st method 
18 iu the arrest of crumps of tbc nuiscles of tlic extremities, by 
the Hse of remedies that remove the irritation of the bowels ; the 
arrest of convulsions, by an emetlo to free ihe stoniiich.or a cath- 
artic to free the bowels of irritant material. The permanent i-e- 
niovnl of liystericul convnlsions, by treatment dircclcil to remove 
the nt«rine irritation, is a familiar e.\uniple.« 

777. When there is an irritation of and increased circulatioa 
to the s))inal cord, tlie n^e of gelsemiuum, the special Eedutives, 
or indirect sedation by the use of the nauseants, and couuter- 
irritation, furnishes the beat plan of treatment. When the [icv- 
veiiiion is due to oougeatiou, belladonna and ergot are the .s|)eoiaI 
remedies, nnil may be as.'»>einted with the general treutmeitt for 
this conilition. A li-cble circulation, with atony of the ^ipinal 
center, h fre<pien.tly met with, anil in snch caae I prefer bro^nidv 
of ammonium. Stryiihiiia, with qnlnia, may be occasionally n?cU 
with advantage. In u mniilur condition, assiiciate<l with a feeble 
aelLou of the symputhetic system, esiwclatly as it controls tUe 
circulation, benefit i.s derived from small doses of digltiiliK, 

778. .\nti-s|)asmodic treatment is altoj;pthoi' pmpiiieal, and 
very iuilcHiiite, and embiaees a large list of remedies. I huve 
been used to class them in tlic following order, regarding tlieir 
{tower lo control •ipisti\.<ai« Aftion, i.^iuk^Iv : Lobelia, Rclscminuni, 
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cliloroform, chloral, bromide of anunonium, ether, asafoetiila, 
other fetid gums, and nauseants in general. 

779. The modern treatment of e|)iiej)sy by the use of bromide 
of })otassinm and bromide of ammonium has been attended with 
much success, so that it has almost sui)ei'seded the older methods. 
Still, Trosseau, one of t\\e most successful physicians in this 
class of diseases, preferred belladonna, and othei*s have adhered 
to digitalis. 



ASSOCIATION OF THE SPINAL WITH THE SYMPA- 
THETIC SYSTEM. 

780. I have spoken of the association of the spinal centers 
•with the ganglionic system of nerves, and we wish now to exam- 
fne the relation between the two as influencing diseased processes. 
The anatomical arrangement for such associated action is most 
perfect; for, not only are there direct communicating fibers be- 
tween each ganglion and the nervous matter of the spinal cord 
immediately posterior to it, but every sympathetic plexus receive(J 
one or more spinal nerves. We do not understand the physio- 
logical action of these centers so well, because all of these actions 
and functions are without the consciousness of the individual; 
yet wc can readily appreciate such of them as are associated with 
the conscious functions of the spinal cord — respiration, degluti- 
tfon, defecation, nnd urination. 

781. Wc recognize this association of action in certain patho- 
logical conditions, because unconscious acts then become con- 
scious and applicable, and because we are able to detect them by 
the aid of our senses. The law of relation that we wish to studv 
is tins, namely, that an irritation of an organ or part supplied 
])rincipally by sym|)atlictie nerves may be transmitted backward, 
and occasion a j)ornianont irritation of the spinal cord ; and con- 
versely, that an irritation of the spinal cord may originate disease 
x)f a distant organ receiving a sympathetic supply, and produce 

^ either functional or structural disease. If these are facts, and I 
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think they are abnndantly proven, they open an important field 
in practical medicine. 

782. Among the most common examples of this may be named, 
the irritation of the himbar spine in disease of the ntcrine or 

a 

pelvic viscera; the irritation of the lower dorsal }X)rtion of the 
cord, in diseases of the kidneys and urinary ai)paratus ; the upjKjr 
dorsal portion of the cord, in diseases of the stomach and associ- 
ated viscera ; the irritation of the cervical portion of the cord, iu 
diseases of the heart; of the |X)sterior basilar expansion of the 
cord, in lesions of the reproductive system. Conversely, we will 
find that a spinal irritation of these parts will exercise a direct 
influence on the organs named, and if severe, will prevent a cui*e 
of the visceral diseases. So that many times it is fully as impor- 
tant that the spinal irritation be treated, as that remedies be given 
for the visceral dise^ise. 

783. I would not confine this to irritation alone; but think, if 
we examine the subject closely, we will find the three lesions of 
excess, defect, and perversion. The first has been already named. 
In the second, the feebleness of spinal innervation is one cause 
of deficient functional activity of the organs named. Of course, 
it is difficult to give examples of this that would prove convinc- 
ing to the skeptic, but the frequent resort to such remedies as ex- 
ert a special influence on the nervous system, and the marked 
benefit that follows their use in visceral disease, long since con- 
vinced me of the truth of the proposition. Perversion of this 
influence may also be the cause of some of the singular visceral 
aberrations that we are unable to account for in the ordinary 
course of pathological action. 

7<S4. Treat )nent. — The conmion idea of treatment in chronic dis- 
ease of tlie.sj)inal cord is, to relieve the irritation by the use of 
counter-irritation, applied over the part that seems to be affected. 
Many pliysician.s deterniinint;: a tenderness on pressure imme- 
diately .ijiply an ** irritatiuii; plaster," or possibly some rubefa- 
cient lininient; but while this treatment is correct for a case 
where there is irrilaliou wud vk^tovmiualion of blood, it is not 
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always appropriate; and there are otlier means that may be 
employed. 

785. If, in a given ease, (here is tenderness on pressnre over 
the spine, increased sensation where the spinal nerves first become 
entaneons, a full, slightly hard pulse, eontracted pupils, and 
slight erythism of the entire nervous f^ystem, I would regard it 
as a marked ease of irritation of the cord. The internal use of 
a diuretic salt of |>otash, keeping the excretions fre^, and the use 
of the siKJcial sedatives and gelseminum would be the appropriate 
treatment. Associated with this we might use ah *' irritating 
plaster" to induce suppuration, or if the disease was acute, dry 
or wet cuj)S would answer a good purjK)se 

786. If there was tendernc4>s on pressure, with a feeling of 
fullness and debility, a soil open puke, dullness of {he eye and 
immobile pupil, tendency to coldness of the extremities, etc., I 
should regard it a case of enfeebled circulation, or atony of the 
spinal cord. In such cases, in addition to a general restorative 
l)lan of treatment, we find benefit from the use of belladonna, 
ergot, and digitalis, in small doses, and also from strychnia, 

ft 

quinia, and bromide of ammonium in other cases. In this case, 
we use rubefacient liniments and frictions, the belladonna plas- 
ter, and some of the many strengthening plasters that stimulate 
the surface. 



THE SYMPATHETIC SYSTEM. 

787. The sympathetic or ganglionic system of nerves has its 
'Center in a chain of ganglia ari'anged along the anterior surfaces 
of the bodies of the vertebra; these being connected by a nervous 
trunk, it takes the name of the great sympathetic nerve, one on 
each side of the body. We have already seen that there was a 
very intimate connection between these ganglia and the spinal 
center, and also in the formation of each sympathetic plexus, 
which receives a supply of spinal nerves. This anatomical asso- 



342 



NKKVATIOS. 




ciation gives an intimnto iis-soeiittioii uf nctloii, bo Uiat ! 
(iiilt to sepuratt? ihe fuiictions of the two. 

788. Tlie distribiiliou of ihese nerves is different from tbeotlier 
oentera. A plexus is fomiied for tlie supply of associated organs, 
and from this tlie nor\'os are sent off. Tliey always pass with the 
blood-vessels, and are distiibnted willi tbein; indeed, ^heii wc 
leave tlie chain of ganglia tliere is no other method of distribu- 
tion, So far as we know these nerves aucompany every artery to 
its ultimate ramification, and we know that they control the func- 
tion of circnlatioo, and so far as a nervons system has control, the 
fuiietious of secretion aud nutrition. Heiiee it has been <-4l1Ic() 
the vegetative system of nerves. 

789. It is interesting to examiue the opinions of anthors on 
this snlyeet. Dr. Car(>enter, the most learned, as well as the 
most profound pliysiologist of the age, says: "Upon this point 
we can onlysnrmise; but tliere apjiears strong grunnd for the 
oonclusion that the office of tliese fibers is t» prodnce a direct in- 
fluence ujKtn the chemico vital processes concerned in tlie organic 
fnnctions of nutrition, secretion, etc. ; an influence which, tliougU 
itot essential to the [terformance of each seiKirute act, may yet 
be required to harmonize them altogether, and to bring them Into 
connection with mental states. That the nervous system does 
exert such an agency will be hereafter sliownj and reusons will 
then be assigned for regarding the symiialhefic fibers as its prin- 
cipal, if not as its sole channel." 

790. Dr, Draper concocts the singular theory that, because the 
sympathetic nerves transmit sensations slowly, they are maga- 
zines for storing up nerve force. That 1 may not misstate him, 
I will quote the exact language : " I, therefore, regard the sym- 
pathetic system as having for one of its main functions the equal- 
ization or balancing of the nervous force, storing up all truiieieul 
excess of it, and fiirnisliing all transient deficiencies. As in a 
mechanical <"ontrivnnce, in which the prime mover works in an 
irregular way, the fly-wheel liiirmoniKcs all such variations, stor- 
ing up or supplying ptwcr as the ciiTnTnatiinccs may require, so 
does this coiaplicatod iippavalws act, u\ d\e mceUaHism of inncrva- 



tion." But if we cxainitie the artiou of tlie human body, we 
will find that tlrere is no iii»taiiOL> of a sluriitg of ii Kur|ihis foi'ce, 
whtllier of heat, eleotrii-ily, fui-mativt', or this tliat we eail nerve 
foi'ce, while we have abniuluiit evidence timt each of thcae is 
prodnced as required. Bnt if it \v:is necessary to store a surplus 
of nerve for»!e, the symiiatlietie ^iinglioii cen:iinly does not pre- 
sent that form and anatomical nrran^rement that would adiipt it 
to the pnri>ose. 

791, Dr. Dulton, in lii-s tre&tiHe on physiology, found it iro- 
pOBsible to separate the funetion» of the symputlietic and t'piiml 
systems, and as regards the mixed action lie draw^ the following 
conolusions: 

" 1. R^Jiex adioiis takiitt/ place from the iiitvrnal organa, through 
the sympatlietic and cerebm-sptnal aiftdans, to Hie vo/untary imiacles 
and gmailive eurfacea. — The convulsions of yonng children are 
often owing to the irritating uniligested food in the intestinal 
canal. Attacks of indigestion an; also known to prodnce tenijKt- 
rary amaurosis, double vision, stiiibismns, and even hcmipl^in. 
Xaasea and a diminished or capricious appetite arc often pn)mi- 
iient symptoms of parly jiregnancy, i[iduc(<d by the t>eculiar con- 
dition of the uterine mucous membrane 

'* 2. Eijicx actions taking place from the smsitivc surfaces, 
through the eerebro tjiinal and at/Kpathdic systems, to the iiirolun- 
ttry viugclcB and aecrdiitg organs. — Imprndent exiKJsnro to cold 
and wet will often bring on a disirrhea. Mental and moral im- 
pressions, conveyed thrnngh the siwcinl senses, will atfect the 
motions of the heart, and ilisturb the processes of digestion and 
secretion. Terror, or absorbing interest of any kind, will prwhice 
dilatation of the pupil, and coniinunicate in this way u ]>ecnliarly 
wild and nnnsnal expression to the eye. DisQgreejible sights or 
odors, or even unpleasant occnrreiices, are cajHible of hasleidng 
or arresting the menstrual dischnrge, or of inducing premature 
dcliveiy. 

" 3. Reflex actions taking place through the sympnthetic gydem 
fritm onrparl of the inteniat organs (o auothei: — The oontnct of 
food with the iniicims nii'iubraiu' i.»f the small intestine excites a 
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l>eristaltic movement in tlic muscular coat. The mntiial action 
of the digestive, urinary, and internal generative organs uih)ii 
each other, takes place through the medium of the sympathetic 
ganglia and their nerves. The variations of the capillary circu- 
lation in different abdominal viscera, corresponding Vvith the state 
of activity or repose of their associated organs, are to be referred 
to a similar nervous influence. These phenomena are not accom- 
panied by any consciousness on the part of the individual, nor 
by any apparent intervention of the cerebro-spinal system." 

792. I have made the above (piotation from Dr. Dal ton for 
two purposes, namely, to show the common tendency to confound 
physiological and pathological processes, and as- an additional 
illustration of the associated action of the spinal and ganglionic 
nervous systems in that function that is termed Hijmpathy. 

793. I think we have abundant facts both in physiology and 
pathology to prove that the sympathetic system of nerves con- 
trols the vegetative functions, dif/estioUy blood- making y the circxda- 
Hon of (he bloody nidrUlony iuu\ Hccretion ; and that such control, 
in a normal condition, is simply to associate these functions in 
all parts of the body for the benefit of the whole, and for its 
more perfect adaptation to the various states iu which it may be 
])laced, and the various activities required of it. 

794. This function is called aymjxdhi/y and yet, as we have 
already seen, the term is applied to additional nervous action. 
If we are to retain the term iu pathology, we will have to recog- 
nize two sources of such action. The one, cerebro-spinal, is con- 
scious sympathy, and is always evidenced by sensation. The 
other is unconscious sympathy, and has relation to the organic 
acts above described. That there is a necessitv of such associ- 
atod action must be evident, as these vegetative functions are to 
a great extent dependent upon one another; and that it should 
extend to control the ])hysical condition of every organ and part 
is absolutelv essential to the varied activities which the animal 
body is constantly exhibiting. In the vegetable kingdom nothing 
of this kind is necessary, for the growth is in one direction, that 
of increase, and is not antagonized by waste ; while in the ani- 
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nial body death of organic structure is necessary to motion or 
any activity, and if health be maintained, it must be balanced by 
increased nutritive activity of the particular part. 

795. In considering the lesions of sympathetic innervation by 
the common standard of excess, defect, and perversion, we will 
have to examine it in its relation to dige\stion, blood-making, 
circulation, nutrition, and secretion, and that.conmion function, 
sympathy. 

796. Excess of sympathetic innervation in the circulation of 
the blood is a very prominent feature in many acute diseases. 
This excess may either denote strength, as in sthenic fevers and 
inflammation, or be associated with debility of the circulatory 
svstem, as in the common fevers of our countrv, or the sthenic 
fevers and inflammations. Those remedies that control this 
lesion of circulation act through th.e sympathetic system. The 
ilirect sedatives in small doses give increased strength, but lessen 
excitement, while some of them, as veratrum, in large doses, act 
as powerful depressants of this system of nerves. Indirect seda- 
tion and control of the heart's action is accomplished by reme- 
dies that act powerfully on some organ, su})plied by the sympa- 
thetic, and which action is followed by depression. Thus lobelia 
is sedative by its depressing action upon the stomach ; some cath- 
artics by their depressing influence on the bowels; and occasion- 
ally profuse diaphoresis or diuresis will have the same result. 

797. Another marked excess is noticed in excessive secretion 
from the various excretorv or<rans, when there is no lesion of 
structure or relation to accoimt for it. We ^ have examples of 
this in some cases of diarrhoea (choleraic), in diabetes insipidus, 
and in increased secretion from the stomach, liver, and other 
parts. It has been contended by some, that Asiatic cholera was 
a lesion of the sympathetic, and I am inclined to take the same 
view, as remedies known to influence this portion of the nervous 
system, directly or indirectly, are the only ones that are found 
beneficial. 

798. Excess of sympathy between parts influencing tlie vege- 
tative functions, is of common occurrence. The lesions of diges- 
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tioii and blond-making that arise from eliglit uterine disense, is ft- 
marked example of tliis. Many times we see serious poiislitii- 
tiiinal difltiirbanco follow a local lesion of the nterus, or rrprodiic- 
tive svstern, which is so slight, that if of any other jwirt it would 
scarcely l>c noticed. The same symjiathy is manifested in disease 
of the brain, lungs, kidneys, and some other jiarts. 

799, Defect is tbe common lesion that we meet with, and forma 
an element in a large number of discuses. Defective digestion i* 
not unfi-equently jnrtially, and in some caues wholly, due to defi- 
cient innervation; and many of the remedies that improve thi« 
function act through the neivoas system. Defect in blotid-uiak- 
ing, both ns regards quantity and quality, is undonbt«lly depen- 
dent upon want of normal innervation through the sympathetic. 
It is the same witli the circulation of the blood, nutrition and 
secretion. If the reader will turn back to where these functions 
were considered, he will obtain the neoesaavy treatment. 

800. Perversion is not so easily defined ; and tliough we havu 
reason to attribute many of the anomalies of function and nutri- 
tion to this source, our information is yet too meager to establish 
it as a fact. There is a largo list of remedies that undoubtedly 
oct ujMin the sympathetic system of nerves, and to a vei-y consid- 
erable extent through this on the processes of life. Indeed, we 
might set up a claim that all the imjwitant remedies act in this 
way. A few of the more prominent of this clas&may be named: 
veratnim, aconite, gelscmitinm, rbu«, bryonia, stictu, digitalis, 
belladonna, ergot, calabar bean, macrotys, Pulsatilla, collinsonia, 
valerian, drosei-a. Then tltere is a class that act Iwtli uiHin the 
spinal and symjHitlietic system, as strychnia, quinia, and other of 
the bitter tonics ; while a third class*in0iience the entire nervous 
system, as opium and its alkaloids. The sympathetic system is 
aUo influenced by those rc-metlies which aid nutrition of nerv& 
structure, and by that well regulated exercise of iuuctiou which, 
always gives nutrition and strength. 




IKraTABILITY AND TONICITY. 

801, Dr. Williams, and oilier aiithois, describe certain proi^r- 
ties of living tissue as irritability anil tiiiiidty, nnd (Wi^rilie tlie 
lesions of these as tliey do tliose of innervation, secretion, nntri- 
tion, etc. Thongli I regard botli of tliese as bnt ail espresision 
of other functions heretofore described, we will examine them as 
tile result of associated fnnctional and strnetnral at-tivities. 
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P 802. Dr. Williams says: "Irritability, irritable contractility, 
•or the property of contracting on the aji)iticiitiou of certain 
stimuli, is the distinctive characteristic of muscular fiber." If 
we examine the matter closely, however, thi.s praperty wiT be 
found to l>e only that normal disposition to the performance of 
function which is jvossessed alike by all tissues. The function of 
muscular fiber is contractility, and this is iierformed under the 
infinence of tlie nervous system, or analogous stimuli. But is it 
any different from the function of secreting structuve, which is 
also performed under the influence of the nervous system or 
other stiniidi? I think it much more reasonable to regani all 
tissue as having such vital pro]>erLy as may enable it to perform 
its use in tlie Iwdy, and i-esjwnd to such inipi^ssiuns as may be 
iteoessary to give those higher activities of which man is capable. 
803. Regarding such proiierty as common to nil tissue, the 
litioiis necessary to its normal development will be as follows : 
A. normal formative force and cell production, hence, a high de- 
velopment of tissue. To this end, a sufficient supjily of food, 
good digestion and as.similation, rormiug good blood, and a good 
circulation, carrying it to the parts to be sn|i|ilied. There is one 
other condition of equal ini|Kirtance, na^nely, the condition of 
aciivilt/; for, as we have heretofore seen, the ])eiformance of any 
function is the result of its activity; and conversely, that without 
Mtivity, tiiis projierty of tissue is lost. We may sum up the 
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conditions necossiiry for functional iiritabiUly very briefly as fol- 
lows : normal nutrition aiul functional activity, 

804. There can be no sncli lesion as an excem of this purely 
vital function, for that would be only an increased capacity for 
use, which conies from increased activity and nutrition ; and we 
must regard the excels of niuscnl<fr irritability, spoken of by Dr. 
AVilliams, as a lesion of the nervous system, rather than of the 
muscular fiber. 

805. Defect of this property of irritability is a very common 
element of disease, and is met with, to a greater or less extent, in 
all cases where there is enfeebled funelional activity. AVe appre- 
ciate that condition of tissue, whether muscular, secreting, or ner- 
vous, in which it has lost this vital property, and we correctly 
attribute it to a lesion of nutrition. It is hardlv necessary to 
give examples of this, they are so comnion and familiar. As be- 
lon^in*]: to muscular tissue, tlie <*ontinuallv increasins: debilitv in 
acute and many chronic diseases, is a marked example. That 
this debilitv is not enlirelv due to deficient innervation is evi- 
deuced by the slow and enfeeble(i response to any stimulus. 
There are some chronic diseases in which this is a nuirkc<I ele- 
ment of the debility, and the sufferer himself will s|>ealv of this 
want of irritability in his muscles. The d<'fect is more marked 
in the frecjuent exhaustion of such funelional irritability in se- 
<'reting organs, and the non-striated niuscular fiber. We recog- 
nize this fict in our common expressions of a torpid stomach, 
torpid liver, torpid bowels, torpid skin, torpid kidneys, etc. ; and 
though here the torpor is more or less owing to deficient nervous 
supply, yet experience j)roves to us that there is also a loss of the 
power of response. 

8()(). If this property of response is dependent upon active re- 
newal of tissue and exercise, the treatment of such defect Iiccomcs 
very plain. By the aid of means already described, we inci-ease 
the L'cneral nutritive activitv of the entire body ; and bv certain 
special remedies, which have an elective action on particular 
parts, we stimulate an increased circulation, increased nutrition, 
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and increased functional activity in the part most particularly 
affected. 

807. Let it be recollected that moderate exercise of a part is 
the most certain means for the development of this functional 
irritability. Tissue attains this power of res|K)nse just in propor- 
tion to its legitimate use, as has been frequently stated in these 
pages. If an increased irritability of muscles is necessary, let 
the person be exercised. If we want increased power of the 
stomach, in addition to medicinal means, we cultivate it by use; 
if there is habitual constipation, from loss of this irritability in 
the muscular coat of the bowels, a cure is attained by |)ersever- 
ing attention to the use of the power already possessed. 

TONICITY. 

808. Dr. Williams gives an excellent description of tonicity,, 
as it is generally regarded by the profession, and which I will 
quote : " Tonicity, or tone, is a property possessed by all muscular 
structures, whether voluntary or involuntary, as well as some 
other textures which are hardlv accounted muscular. It is ex- 
pressed by a tendency to slow, moderate, and i)ermanent contrac- 
tion, not essentially terminating in relaxation ; it keeps the parts 
in which it resides in a certain degree of tension. It is seen in 
the retraction of a living muscle when divided in the operation 
of amputation of a limb, which takes place to a considerably 
greater extent than it would in a dead muscle. It holds mus- 
cles and limbs in their places when at rest, and out of their places 
when dislocated; w-hen one set of muscles is paralyzed, the tone 
of their antagonists draws the ])arts in connection with them in 
an opposite direction, as seen in paralysis of the portio dura of 
one side of the face. A similar property is Exhibited by the intes- 
tinal tube, the urinary bladder, and the air-tubes. It also resides 
in the middle coats of the arteries, and gives these tubes a con- 
stant tendency to contract on their contents. This is shown 
when tlK'v cease to receive blood from the heart ; their tonicitv 
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then narrows their caliber, and lience thev are alwavs found 
empty after death. It also adapts them to different degrees of 
fnlhiess, and vet maintains in their walls the tension that is 
favorable to equality in the motion of the blood. Tonicity per- 
forms an important part in the phenomena both of health and 
disease. 

" It has been stated that tonicity is quite distinct from irrita 
bility, and that, although irritable fibers jiossess tone, tonic tex- 
tures are not irritable. This, however, is not true with regard to 
the arteries ; for I have many times distinctly seen them slotrly 
contract, and remain contracted, at a point to which an irritant 
(mechanical, chemical, or electrical) has been applied. The dis- 
covery, by Henk, of a structure distinctly muscular in arteries, 
confirms this observation. I have, in like manner, satisfied my- 
self of the irritability of the air-tubes, which move more rapidly 
under a stimulus than the arteries; the intestines do the same 
in a still higher degree, but still inferior to the ccsophagus and 
voluntary muscles, the contractions of which, on the application 
of a stimulus, are abrupt and immediately followed by relaxation. 
So far, then, it appears that the slow contraction of tonicity is 
influenced by the same agents which excite irritability; but there 
is another agent (temperature) which seems to affect them dif- 
ferently. Cold, which impairs irritability, increases tonicity. 
Under the influence of cold, vessels generally, but esj>ecially 
arteries, shrink in size very remarkably; and the muscles and 
other textures, under the same oireumstances, present a firmness 
{\\u\ rigor of tonic contraction, which impede the quickness of 
motion that characterizes the highest degrees of irritability. Un- 
<ler the influence of heat, on the other hand, muscles are more 
relaxed an<l niore irritable; the pulsations of the heart are made 
by it nun'e tVecjuent. " 

S()9. The |)i-operty al)i>ve described as belonging to muscular 
structures is evidc ntlv that just described as irritability ; and in 
the examphvs tiiven the action is undoubtedlv due to iiervoUvS 
influenc<'. There are also mistakes, in fact, which need to be rec- 
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tificJ. The contraction of a tiiiiecle after amjiiiLatioii is ^-o evi- 
dently the reMilt of nervous irritation, timt I wonik-r lliat it 
ahonld ever be broiiglit forward as the rl^suIt of tonicity. Again, 
n state of moderate eoutract!oii is the normal condition of mus- 
cles, and is dependent ni»n the excitation of tUe circulution of 
blood through them, and the change of tissue tliut \» taking place. 
Yet we should not like to designate this pro)>erty as tonicity, 
for it is not jwasessed by the niuscuUr tiSi-iue, except under these 
circumstances. Again, it is stated that cold impairs irritability, 
while heat increases it, but if irritability Is the property [jos- 
sessed by muscular fiber of res^Kuiding to stinmli, the opposite is 
the case with the moderate degrees of heat and cold six)keu of. 

810. What, then, is tonicity ? I hold it to be a state not a 
property, and defines the sum of the vital properties of all soft 
tissues. Ex[)erience has determined that a certain degree of com- 
pactness and resiliency is necessary for the normal i>erformauco 
of any and all functions, and therefore this has been taken as the 
measure of tonicity. This compactness and resiliency is dejien- 
<lent ujM)u a fi'ee circulution of good blood, and upon active nu- 
trition, which is the real basis of functional activity; and if the 
physician will analyze his thoughts on this subject, he will find 
a good circulation and normal nutntion In his ideal of tonicity. 
A patient is presented with soft, flaccid muscles, and, if we had 
no other evidence, we should say that his digestion was impiiired, 
liis circulation feeble, and untriLioti of texture slow. When we 

I s|>eKk of a want of tone of the stomaeh, bowels, skin, etc., we 
have reference not to the condition of the muscular fiber only, 
.but to the entire state of the part, its circulation, nuh'ition, and 
capacity for functional activity, whether it be secreliou or cun- 
traetion. 

811. Again, if we examine the action of that class of remedies 
called tonics, we will find that they act by improving the ap|)etitc 
and digestion, the formation of blood, its circulation, and by stim- 
ulating the nutritive proceascs. Restoratives and blood-making 
food are our best tonics, If the digestive organs are in condition 
to appropriate them. 
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812. I do not think it necessary here to speak of lesion ^ of 
tonicity, for it is a state dependent npon otlier conditions Avhicli 
have already been considered in detail. It is a very important 
state, and when deficient leads certainly to feebleness and errors 
of function ; and, in the treatment of disease, those remedies* 
called tonics, Jind which, by increasing the appetite, digestion,, 
circulation, and nutrition, thus giving the state called ioncy are 
among our most important means. 
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